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Би ae M.A., M.D., D.8o., F.R.C.P., 88, Harley Street, London, 


Brows, W. Parmnson, M.B., Ch.B., D.P.M., 128, Harley Street, London, 
W. 1. 


Browns, Leonard F., M.D., 9, Harley Street, Londoh, W. 1. 

Bryan, DOUGLAS, M.R. C.S., LR. С.Р., 55 а, Welbeok Street, London, W. 1. 

Bryant, Miss E. M., M.A., 7, Dalebury Road, Trinity Road, London, S.W. 17. 

Bu, М. Hua, М.А, Ph.D., Judson College, University of Rangoon P.O., 
Rangoon, Burma. 

Bünnzs, Mrs CHARLOTTE, Dr.Phil, 3, Roland Gardens, Kensington, 8.W. 7. 

Burr Miss M. L., Arno Cottage, Georgette Place, King George Street, 
Greenwich, В.Е. 10. 

ЗВовки, J. B., M.A., 63, St Jamoe's Street, London, S.W. 1. 

Вовк», Manz, M.R.C.8., L.R.O.P., 101, Goldhawk Road, London, W. 12. 

Вовкь, М.Н. M., M.R.C.8., L.R.C.P., D.P.M., Monks Meadow, Cell Barnes, 
St Albans, Herts. 

Borys, C. L. C., M.R.C.8., L.R.O.P., D.P.M., Child Guidanoe Clinic, 45, Lee 
стоке Ec baston, Birmin, am, 16. 

. Burr, Prof. C., M.A., D.Bo., 4a, n Road, Hampstead, N.W. 3. 

BUTCHER, N. F . HowaRD, M.A., B.So., АІС, *Zennor," Coniston Road, 
King's Langley. 

Олвот, Р. 8. de Q., M.A, Ph.D., Рір.Еж., Dip.Soo.Soi., 101, Brattle Street, 
Cambridge, Mass., Ui S.A. 

Самрвны, Miss Г. E., M.A., B.Éd., The University, Reading. 

Canby, Wum S., Green Shade, The Drive, Forty Lane, a Wentis Park, 
Middlesex. 

Саврив, Miss J. M., M.A., 11. Spring Road, Headingley, Leeds, 6. 

Carpno, JAMES A., M.A., St John's College, Cambridge. 

Сави, Mrs D. P., B.A., 42, Ashley Gardens, Westminster, 8.W. 1. 

Олька, Miss О. M., A.R.C.M.. 7 Bramham Gardens, London, 8.W. 5. 

сш. Dass, M.A., М.В.С.8., L.R.C.P., 28 Weymouth Street, London, 

n" 

CABSOALLEN, Miss Ветн, B.A., Training School for Girls, Galt, Ontario, Canada. 

Carrer, Miss M. ViongT, N.F.U., 12, Temple Fortune Mansions, Golder’s 
Green, N.W. 11. 

Canvun, А. E. A., M.A., M.D., D.P.M., Caldecote Hall, Nuneaton. 

Cee Внвмано, M.R.C.S., L.R.C.P., D.P.M., Stone House, near Dartford, 

ent. 

CATTELL, В. B., M.A., Ph.D., Associate Professor, Psychology Dept., Clark 
University, Worcester, Mass., U.S.A. 

Cavanaas, Prof. Е. A., M.A., The University, Reading. 

Одув, A. G., B.8c., Ph.D., Dip.Ed., 76, South Way, Addington, Surrey. 

CHADWIOK, Miss M., Taviton ouse, 13, Taviton Street, London, W.C. 1. 

CHAMBEBS, E. G., M.A., Psychological Laboratory, Cambridge. 

CHAPMAR, ALBERT E., M.A., Department of Education, The University, 
Birmingham. 

CHARLES, ALBERT, М.А. (address unknown at date of publication). 

OCrnvassut, Rev. Е. G., M.A., В.8о., Hulme Church Hostel, Arundel Street, 
Manchester. 

CHLEUSEBAIBGUER, A., Dipl. Ing., 7, Fawcett Street, London, S.W. 10. 

Сновониль SrgunA, B.A., М.В.С.В., L.R.O.P., D.P.H., 14, Park Village East, 
Regent’s Park, London, N.W. 1. 
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CLAREMONT, C. A, B.So., Studio House, Rosslyn Hill, Hampstead, N.W. 3. 

Сплвквок, Miss M., Warrington College, Wavertree, Liverpool. 

Crasse, ANDRÉ, L.-àe-L., D.E.P., Tho University, Glasgow. 

Стюдки, P. C. P, M.D., В.В., В.5о., М.В.О.Р., D.P.M., Martindale, 
14, Pakenham Road, baston, Birmingham. К 

Огсувв, Р. F., BA, B.M., B.Oh.,, М.Б.0.8., L.R.C.P., London апі Lan- 
oashire House, 148, St George's Street, Cape Town, South Africa. 

Coarss, Mrs Үўтхтғвкр, с/о Burma Oil Co., Nyaunghla, Upper Burma. 

Coss, A. R., B.A., 20, Mecklenburgh Square, London, W.C. 1. 

Сосквтт, R., B.A., 58, College Drige, Ruislip Manor, Middlesex. 

Comum, J. бнв., M.A., M.Ed., D.Phil, Professor of Education, 20, Reitz 
Street, Potchefstroom, S. Africa. 

Corr, SrAwrox, Ph.D., The Birlings, Birling Gap, near Eastbourne, Sussex. 

wee and Е. В., Ash Cottage, Westfields, Luddendenfoot, nr Halifax, 

or! 

Corrs, P. B., M.A., Longlands, Mallory Road, Hove, Sussex. 

Сотллив, Miss C. M., N.F.U., Bromley Hill Court, Bromley Hill, Kent. 

Corumm, Е. К. G., M.A., 21, Easson Road, Redcar, Yorks. 


. Contos, Mies Mary, M.A., B.Ed., Ph.D., Psychological Dept., The University, 


Edinburgh, 1. 
ы Miss Marson, A.S.S.T., Dip.Sp.Ther., 35, Chatsworth Road, Croydon, 
urrey. 
cs n EI M.B., Ch.B., D.P.M., 9, Redford Crescent, Colinton, Edin- 
urg , 
Consrrr, Miss F., B.Litt., Ph.D., Training College, Bingley, Yorks. 
ышы: L. С., В.А., М.В., B.Ch., D.P.B., Bexley Mental Hospital, Bexley, 
ent. * 
Cooxz, Miss BARBARA, B.A., 23, Carlton Vale, London, N.W. 6. 
Соорев, W., M.A., Librarian, The University, Bristol. 
Cover, Dr A. C., M.C., M.R., 58, East НШ, Wandsworth, S.W. 18. 
Сотзив, W. T., A.M.Inst.B.E., Р.О. Box 454, Capetown, S. Africa. 
ч Miss Domi У. M.A., Dip. Ed., 21, Taviton Street, London, 
.C. 1. 
Cox, J. W., D.Sc., 78, Welli Road, Bush Hill Park, Enfield. 
Coxon, Miss HILDA, 4a, Watford Way, Hendon, N.W. 4. 
CRAOGKNELL, B. H., M.So., 372, Eden Park Avenue, Beckenham, Kent. 
Cerar, К. J. W., M.A., 23, Bateman Street, Cambridge. 
Crang, Miss Sys M., 11, Forest Court, Snaresbrook, E. 11. 
CRAWFORD, J., M.A., Ed.B., LL.B., Director of Education, Education Offices, 
Castle-Douglas, N.B. 
Свіснтон-Митнв, H., M.A., M.D., 6, Devonshire Place, London, W. 1. 
Своскит, Miss Наших E., M.A., 26, Brunswick Square, London, W.C. 1. 
Crostawarre, Mrs А. A., 18, North Side, Clapham Common, 8.W. 4. 
Сои, E., В.Во., Education Dept., The University, Edmund St., Birmingham. 
CuzPrs, Prof. Мидаллв, M.D., F.R.C.8., 1, Queen Anne Street, London, W. 1. 
Ссммімвз, Mrs J. D., Ph.D., B.A., 64, ign odds Road, Sheffield, 10. 
Curran, D., M.B., M.R.C.P., D.P.M., 14, Wimpole Street, London, W. 1. 
Curtiss, L. MoL., М.В.С.8., L.R.C.P., St rnard's Mental Hospital, 
Southall, Middlesex. 
Сотнвувтвом, Miss Dorms, 34, Whitmore Road, Harrow, Middlesex. 


. Darrow, M., В.Бс., 15, Russell Square Mansions, 122, Southampton Row, 


London, W.C. 1. 
Davy, Miss D. M., B.So., Trinity College, Glenalmond, Perthshire. 
Dars, Miss Ngrum, L.L.A., N.F.U., County Education Office, 22, Northgate 
Street, Warwick. 
ЩЮлввоон, Miss Jann, B.A., Ph.D., B.Ed., 9, Falcon Gardens, Edinburgh, 10. 
Darwin, Miss Вотн, Aubrey Cottage, Aubrey Walk, London, W. 8. 
Davrpson, Miss ManaARET L., B.So., 10, Royal Circus, Edmburgh. 
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Davinson, Miss May A., M.So., M.Ed., College Hall, Malet Street, London, 
W.C. 1. 

Davinson, Susannan, M.B., B.S., Glasgow Royal Mental Hospital, Great 
Western Road, Glasgow. 

Davizs, ARTHUR E., B.D., Ph.D., 23, Haydon Park Road, Wimbledon, S.W. 19. 

Davy, G. H., O.B.E., M.D., M.R.C.P., D.P.M., 142, Harley Street, London, 
W.1 


Dawz, Miss ЛОВ, 7, Chesilton Road, Fulham, S.W. 6. 

Dawson, W. Marry, В.Ѕо., 128, Harley Street, London, W. 1. 

Day, Mrs. ©. M., 26, Marsham Ceurt Road, Solihull, Warwioks. 

Линт, Prof. E. J., M.A., D.Mus., 77, Panton Street, Cambridge. 

Dest, Miss H., M.A, Dip.Ed., Cambridge Training College for Women, 
“Wollaston Road, "Ede 

Риктох, Miss E. R., B.A., 4, The Chase, Marshall’s Park, Romford, Essex. 

Desar, M. M., M.A., B.Com., Ph.D., 12, Gladsmuir Road, Highgate, М. 19. 

DxzursOH, ARNOLD, Dr.Phil. (address not known at date of publication). 

Duvrz, Miss V. D., 40, Heathway Court, West Heath Road, Pondon. N.W. 3. 

Duwan, Miss Н. R. M., M.A., Ph.D., “Oakfield,” Flat 5, 22, South Eden Park 
Road, Beckenham, Kent. 

Dzwaz, Canon L., B.D., M A., Bishops’ College, Cheshunt, Herts. 

Droxs, H. V., M.A., M.D., М.В.С.Р., 30a, Wimpole Street, London, W. 1. 

Droxson, T. E., M.A., D.A., Ph.D., George Watson’s Ladies’ College, George 
Square, Edinburgh. 

Dios, F., M.D., ChB., Northumberland House, Green Lanes, Finsbury 

. Park, N. 4. 

Dopp, F. H., L.R.C.P., М.В.С.8., Heathfield, Keston, Kent. 

Doxovan, Mrs M. T., MLD., Greenacres, Copt Heath, Knowle, Warwickshire. 

Dovaras, J. W. B., B.A., St Bartholomew's Hospital, London, Е.С. 1. 

Dovz, Miss Janm Watson, M.A,, Ed.B., Education Office, Margaret Street, 
Birmingham. š 

Denver, Prof. James, M.A,,*B.So., D.Phil, Psychology Department, The 
Univermty, Edinburgh, 1. 

Drummond, Miss M., M.A., 10, Hartington Gardens, Edinburgh, 10. 

Dury, Miss І. Е. Grawr, 150. Gloucester Place, London, N.W. 1. 

Duaup, Miss E. М. K., 12, Heath Villas, Vale of Health, London, N.W. 3. 


. Duss, Етниг, L.R.C.P. and S., 1 Queen Anne Street, London, W. 1. 


Duxspox, Miss М. I., M.A., Dip.Ed., Child Guidance Clinic, 1, Argyle Road, 
Bt Paul's, Bristol, 2. 

Dusonmmsxy, Miss D., B.A., 222, Finchley Road, Hampstead, N.W. 3. 

Ру Tozr, 8., istrar, University College, Potchefstroom, 8. Africa. 

Earr C. J. C., F.R.C.P.L, L.R.C.S., M.R.C.P., D.P.M., Caterham Mental 
Hospital, Caterham, Surrey. 

EARLS, Е. M., M.Ed., D.Sc., 50, Townsend Place, Kirkcaldy, Fife. 

Epopison, Н. W., M.A., M.D., D.P.M., Wonford House, Exeter. 

Ери, Dr Ernest, 63, South Hill Park, London, N.W. 3. 

EpazLL, Prof. B., M.A., Ph.D., D.Litt., Berryhead, Cleeve Hill, Cheltenham. 

Кык Мтв них, MA, 25, Barry Street, Kew, E. 4, Melbourne, 

ustralia. 

EpwARDs, J. O., B.So., Ph.D., 11-12, Wind Street, Swansea, S. Wales. 

ELIZABETH, Sister, Notre Dame Secondary School, 17, Victoria Circus, 
Dowanhill, Glasgow. 

Exvin, Mrs Н. Тлонир, В.А., Frostlake Cottage, Mong Lane, Cambridge. 

Емметт, W. G., MA, Moray House, Edinburgh, 8 

ENGLISH, Новлов B., B.A, Ph.D. Dept. of Psychology, Ohio State 
Universit ‚ Columbus, O., US. A. 

ENTWISTLE, HL, M.A., B. So., Ph.D. (address not known at date of publica- 
tion). 

Ernest, Mrs L. H., Dr.Phil., 12, Mortimer Crescent, London, N.W. 6. 
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Bn "i 2 Ph Ch.B., М.В.О.В., І.В.О.Р., D.P.M., 9, Grange Crescent, 
effield, 1 
Буа Mir Jess M., В.А, M.Ed., “Cartref,” Hopwood, Heywood, 
o8 
Evans, Miss Мп.рвир E., 17, Lancaster Avenue, West Norwood, S.E. 27. 
Evans, T. Јони, M.A., Stavios, Cyncoed Crescent, Penylan, Cardiff. 
Елвлх, [ко B., M.A., PhD., 15, North Grand Blvd., St Louis University, 
St Louis, Mo., U.S.A. 
Faaa, ©. C., 1, Campden Road, South Croydon. 
Faraparey, W. В. D., M.A., MD., Ch.B., Dip.Psych., 18, Lansdowne 
Crescent, Edinburgh, 12. 
жан , Mrs H., B.So., Oxted, Windmill Lane, Appleton, near Warrington, 
св 
Елге, Н. J., M.A., 40, ар House, Marylebone Road, en N.W. 1. 
FARMER, ERIO, M.A., Psychological Laboratory, Cambri 
Fargar, Mies D. H., "Ph. ‚ Heatherstone, Savile Park, , Yorks. 
Fawortt, Miss Aion, 10, Cheater Terrace, Regent’s Park, Tonio М.М. 1. 
Feasr, W. E., “Oaklands,” 3, Croft Road, Yardley, Bi 
TaN, V. М., М.А., М.В. Cs, L.R.C.P., 42, Hide Park Square, London, 


W.2. 

а: Н. саца , Psychological Laboratory, Otago University, Dunedin, 

Ек, Н. E., M.A., Ph.D., Canterbury College, Christchurch, New Zealand. 

FIELDHOUSE, "A. E. M.A., Ph.D., Dip.Ed., 33, Central Terrace, Kelburn, 
Wellington, New Zealand. 

Fes, Miss L. G., Ph.D., 9, Oulverden Avenue, Tunbridge Wells. 

Fenm, R. C., В.А. (address. unknown at date of publication). 

FrrOH, ARTHUR À., М.В.О.В., Г.В.С.Р., 13, Rodney Street, Liverpool. 

Тш a urhe M., M.A., EdB., PhD., AUR House, 87, Crouch Hill, 

ondon; N. 8. 

Fumane, б. W. T. H., М.В.С.8., E.B.CP., D.P.M., Barnwood House, 
Gloucester. 

Fromone, Miss M. Оовотнкл, M.A., B.Ed., Municipal Training College, 
8, Eastern Terrace, Brighton. 

Трьнтовив, Miss CATHERINE, B.A., No. 4 Flat, 1, Brunswick Square, London, 
W.C. 1. 


. Елань, Prof. J. C., B.A., D.Bo., 20, Merton Rise, N.W.3. 
. Frnvaxr, Mrs J. C., 20, Merton Rise, N.W. 3. 


Foarery, Miss Exsrs, C.B.E., L.R.A.M., Central School of Speech Training 
and Dramatic Art, Royal Albert Hall, London, 8.W. 7. 

Forpnam, M. 8. M., B.A., M.B., B.Chir., M.R.C.P., 67, Queen's Road, St 
John’s Wood, N.W. 8. 

FozsrzER, Prof. L., M.A., Professor of Education, The University, Hong Kong. 

Forsyru, D., D.So., F. R.C.P., M.D., 25, Weymouth Street, Portland Place, 
London, W. 1. 

Fourxzs,S. H., M.D., L.R.C.P. and S., 18, Devonshire Street, Portland Place, 
London, W. 1. 

Fowrzg. Н. L., M.A., Ph.D., The University, Crawley, Western Australia. 

Fox, C., М.А., 61, Barton Road, Cambridge. 

Fox, Miss EVELYN, C.B.E., Central Association for Mental Welfare, 24, 
Buckingham Palace Road, London, 8.W. 1. 

Fox, 8. J., B.A.. Box 3541, Johannesburg, S. Africa. 

Увлкктлн, Miss M. E., M.B., В.8., M.R.C.S., L.R.C.P., D.P.M., 86 Harley 
Street, London, W. 1. 

FaANxS, Miss H., 21, Queen Square Min Guilford Street, London, W.C. 1. 

Евлзив, Dr А. МоГжор, 8, Harley Street, London, W. 1. 

Fraser, J. Н. Munro, М.А, 30, Deauvillo Mansions, London, S.W. 4. 

Frema, Miss Catia M., B.A., 24, Harley Road, London, N.W. 3. 
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FargpzNnHAIN, Mrs Paura, 50, Heathway Court, West Heath Road, London, 
N.W. 8. 

Frum, Јонч F., M.A., B.So., Headmaster, De Aston School, Market Rasen, 
Lincs. 

Frissy, C. B., B.Com., 6, Ellerdale Court, Ellerdale Road, London, N.W. 3. 

FropsHaM, Miss M., В. Bo., 22, Somerset Terrace, London, W.C. 1. 

Frost, L., B.A., The University, Manchester. 

Favzs, D., B. H., A.M., Ph.D., New York University, University Heights, 
New York City, USA. 

GABLER, Mrs Rosati, 5, Belsize, Road, Swiss Cottage, Rondon, N.W. 6. 

Garzra, Miss J. B., M.A., Training College, Jordanhill, G 

GaxpINE, Miss D., М.8о., Ph.D., Dip.Ed., Department ы. "Psychology, 
The University, Manchester, 13. 

Ganava, Miss R., Ph.D., Ul. 6 September No. 53, Sofia, Bulgaria. 

о Miss D. E. M., N.F.U., Lindfield, Shalford Road, Guildford, 

TITS! 

dinone. Mrs E. A., B.A, Stamford House, Wimbledon Common, S.W. 19. 

GARNETT, J. С. M., МА, So.D., 37, Park Town, Oxford. 

Gaussgn, Н. S., М В.С.5., L.R.C.P., 9, Weymouth Street, London, W. 1. 

Онозн, RAsINDzANATH, M.Sc., 12, Gladsmuir Road, Highgate, N. 19. 

GIBBS, Jonn M., M.A., 402, Drake House, Dolphin Square, London, 8.W. 1. 

Отввох, Miss А. M., Dip.Psych., 12, Chalfont Drive, Western Boulevard, 
Nottingham. ў 

Gipson, Miss L. М. H., B.A., Ridley Hall, Cambridge. 

GOBERT, Sister MARY, 'м, A., Notre Dame College, Dowanhill, Glasgow, W. 2. 

GILLESPIE, В. D., M.D., M.R.C.P., D.P.M., 16, Chester Terrace, Regent's 
Park, ‘Tandon, N. Wel. 

Оплизрів, W. H., M.D., Dipl- Payoh, 85, Fitzroy Road, Regent’s Park, 
London, N.W. ?]. 

Стязвива, Prof. M., M.A., D.Lit., Londgn School of Economics, Houghton 
Street, ‘Aldwych, Londors W. ‚С. 2. 

Guatsrse, N., М B., B.S., M.R.C.8., L.R.C.P., Weir Cottage, Chertsey, Surrey. 

QGunavess, E., M.8o., M. Ed., M.B., 'Ch.B., St John's Chambers, 12, E Тома 
Street, Manchester. 

Graxisran, Miss D. À., M.A., B.So., St Katharine's College, Tottenham, М. 17. 

Grovzg, EpwARD, M.D., 18, Wimpole Street, London, W. 1, 

Gozzrz, Joszz, Dr. Phil, Professor of Paychology, Fu Jen University, Peking, 
China. 

Соттан, P. Ілони, M.B., B.8., L.R.C.P., М.В.0,8., D.P.M., 93, Harley 
Street, London, W. 1. 

Соор, Т. 8., M.A., M.R.OSS., L.R.C.P., 14, Upland Park Road, Oxford. 

Gooparr, Grorer, B.Sc., Dip.Psych., 156, bury New Park, Highbury, 
N. 5. 

Goopwim, G. P. N., M.A., .Ed., Hilby, Stonehouse, Glos. 

Ооврох, R. G., D.80., MD RROD. 23, Queen Square, Bath. 

GossoHALK, Miss JOAN, В.А., 38, Hereford House, North Row, London, 
үү. 1. 

Gourp, W. M., .Psych., 18, Ullswater Road, Barnes, 8.W. 13. 

Свлок, RIOBARD DE T., M.D., M.R.C. P., D.P.M., Meadway, Speldhurst, Kent. 

GzaxT, Miss C. R., B.Ed., M.A., 14, Greenhill Terrace, Edinburg h, 10. 

GREAVES, Miss MARION, М.В.0.8., L.R.C.P., D.P.M., Cassel Hospital, Sway- 
lands, Penshurst, Kent. 

GREEN, G. H, В.Во., M.A., B.Litt., Ph.D., Dept. of Education, University 
College of Wales, Aberystwyth 

GREIENELLL, E., 68, Glencairn nr Glasgow, В. 1. 

Gaurrrrus, Miss R., Ph.D., .Ed., 4, Sydney Place. Bath. 

Свтав-Вмтги. Rev. T., M. A. ал соту, Surrey. 

Gammwoop, FRANK 8., B.A., 26, Tavistock Court, London; W.O. l. 
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GzixpLxy, б. C., B.So., M.A., Psychological Laboratory, Cambridge. 

GUNN, Mrs МккнА, 86, Harley Street, London, W. 1. 

HADEIELD, J. A., M.A., M.B., Ch.B., 4, Upper Harley Street, London, W. 1. 

HarL, Miss Еунгум M., B.A., M.R.I.P.H.H., Foresters’ Lodge, Banbury Road, 

ighthorne, Warwiok. 

Hatt, V. N., М.А., County Training College, Crewe, Cheshire. 

Haurrros, Е. R., M.A., B.So., The Principal’s Lodge, Borough Road Training 
College, Isleworth. 

HAMLEY, f. H. R., М.А. М.8о., Ph.D., Dip.Ed., Institute of Education, 
Malet Street, London, W.C. 1, 

Hasyn, Mrs P., 388, Clanrioarde Gardens, London, W. 2. 

Нлммевтох, Miss E., B.So., 51, Warrington Road, Harrow. 

НАммохр, Miss Ровотну, B.Sc., Dip.Ped., 83, Deepdene Road, Seaburn, 
Sunderland, Co. Durham. 

HAMMOND, Јонч, M.B., Ch.B., “Fantaisie,” Albert Road, Wolverhampton. 

Hammoxp, Miss MaxzJoRrs, B.A., Education Dept. The University, 
Birmingham. 

Hampron, Е. A., M.A., M.B., B.Ch., 52, Queen Anne Street, London, W. 1. 

HanBrNSON, Mrs M. R., B.A.. 61, Gloucester Court, Kew, Surrey. 

HazpcasrLE, D. N., M.R.C.S., L.R.C.P., D.P.M., 62, Queen Anne Street, 
London, W. 1. > 

Harom, J. L., M.A., B.Ed, 15, Wardie Road, Edinburgh, 5. 

Haroma, D. W., M.A., The University, Liverpool. 

Нававвлувв, G. R., М.В.С.8., L.R.O.P.,4, Upper Harley Street, London, W. 1. 

Hararraves, Rev. Н. L., M.A., B.Mus., 28, Spencer Hil Wimbledon, S.W. 19. 

НАВОВЕАУЕЗ, Mrs Н. L., 28, Spencer Hill, Wimbledon, S.W. 19. 

HananzaAVvzs, Miss L. J., M.Sc., Cribden, WRarncliffe Road, Highcliffe-on-Sea, 
Hante. . 

Harrer, Miss C. W., N.F.U., 32, Gloucester Place Mews, London, W. 1. 

Harrre, R. 8., M.R.C.S., L,R.C.P., F.R.M.8., Med. Supt., Min. of Pens, Меш. 
Clinic, Brighton, 36, First Av., Hove, Sussex. 

Hares, Miss c/o Paychological Laboratory, University College, Gower 
Street, London, W.C. 1. 

HARRISON, А. L., “Burn Brae,” Woodville Road, Cinderford, Glos. 

HanRgowx&, Miss M. R., Ph.D., о/о The Neurological Institute, Montreal, 


Canada. 

Harr, BERNARD, M.D., F.R.C.P., 79, Harley Street, London, W. 1. 

Harvey, Miss S. M., B.A., Graduate House, Smith College, Northampton, 
Mass., U.S.A. 

Harwoop, Miss М. К. B., M.A., В.Зо., Dip.Ed., 32, Brondesbury Park, 
London, N.W. 6. 

Hawxey, Miss Mary L., B.Sc., 12, Chalfont Drive, Western Boulevard, 
Nottingham. 

Hay, Mrs M., 46, Lyttelton Court, Lyttelton Road, London, М. 2. 

Hayss, E. D., M.D., D.P.M., Berry Wood, Northampton. 

Hayton, Miss Мува, N.F.U., Dip. Psych., Temple House School, Mill Hill 
Lane, Derby. 

Haeg, Евнивт, M.A., M.Ed., 10, Shirley Way, суа: 

HxARNSBAW, L.S., M.A., Victoria University College, ington, New Zealand. 

Hera, L. E., B.Sc., 60, Frederick Street, Edinburgh, 2. 

Нкокев, W. R., B.So., M.A., Dip.Ed., St Dunstan's College, Catford, В.Е. 6. 

Hum, Miss A. W., B.A., Psychological Laboratory, Cambridge. 

Нинривзом, Prof. D. K., M.D., TROP. Tipperlinn House, Morningside 
Place, Edinburgh, 10. 

Нехру, В. D., М.А., M.B., B.Ch., M.R.O.8., L.R.O.P., 6 Endsleigh Place, 
London, W.C. 1. 

Ниарвовн, №. А. F., M.A., B.Ed., Director of Education, Education 
Offices, County Buildings, Ayr. 
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М.Е. нап, Joun, Dipl.Ing., “Broseley,” 63, Drewstead Road, Streatham, 
S.W.1 
HIOHENS, Ww. L., M.A., 3, Central Buildings, Westminster, S.W. 1. 
Нлокв, Prof. б. Dawes, M.A., Ph.D., Litt.D., 9, Cranmer Road, Cambridge. 
Ніра, Sister Млвги, B.A., Notre Dame Training College, Dowanhill, Glasgow. 
Ниш, J. C., M.So., Ennerdale Lodge, Kew Gardens, Surrey. : 
Нил, Miss Meum E., B.A., b, Satanita Road, Westoliff-on-Sea, Essex. 
Нил, T. R., M.D., M. R.C. P., Northern Hospital, Winchmore Hill, N. 21. 
Hines, Н. J., M50., 6, Downs Road, St Stephen’s Hill, Canterbury. 
HorpswonTH, LEONARD, M.A., 22, Girlington Road, Bradford, Yorks. 
Ношлок, Miss V. D., Penryn Nursery Home, Headley Down, Hants. 
Horman, L. J., B.So., 27, Everard Street, Crosland Moor, Huddersfield, Yorks. 
Horr, Miss К. М. В. A., B.Ed., Dip.Ed., Child Guidance Clinic, 9, Newbould 
Lane, Sheffield, 10. 
Hott, Miss M., B.A., Hollydene, Wootton Bridge, Isle of Wight. 
T. Homa, P. B. H., B.A., 5, Guilford Street, London, W.C. 1. 
E. Hors, А. E., M.A., В.бе., B.Ed., The High School, Oban, Argyll. 
М.Е.І. Hors, Тномаз, M.A., B.Ed., 17, Wilton Road, Edinburgh, 9. 
М.Е. Норкінз, Рвумв, M.A., Ph.D., University College, Gower Street, London, 
W.C.1. 
Ноторв, W. Н. N, B.A., 3, Malcolm Street, а 
Howard, Miss Dons, M. В., B.8., 20, Harloy Street, London, W. 1. 
Hownprn, В. A., 27 a, Cornwall Gardens, London, 8.W. 7. 
Hown, E. GRAHAM, M.B., B.S., M.R.C.8., Г.В.О.Р., D.P.M., 146, Harley 
Street, London, W. 1. 
Howrn, Mrs M., 8, Middleby Street, Edinburgh, 9. 
Hv, P. ©., B.Sc., с/о "Peyehalogiaal иеш, University College, Gower . 
Street, London, W.C. 1. 
Новлно, Miss D. G., M.A., Dip. Psych., 17, Blakesley Road, Yardley, 
Birmingham. 
Bori W. H. pz B., B.A., MR.C.S., L.R.C.P., 12, Oakley Street, Chelsea, 
.W. 3. 
`Нонғғив, Miss С. M., M.A, The Catholic Training College, 11, Cavendish 
Square, London, W. 1. 
Huaarws, Miss L. M., 20, Southwood Hall, Highgate, М. 6. 
Ноннувом, Miss N. K.. 51, Bickenhall Mansions, London, W. 1. 
Howr, Mrs '®. Р., В.А., Education Office, Council House, Margaret Street, 
Birmmgham, 3. 
чиш Miss ALICE M., M.D., М.В.С.Р., 28, Wimpole Street, London, 
2 Е 
Ногток, Miss І. F., B.A., M.R.C.S., L.R.C.P., 26, Downing Court, Brunswiok 
Square, London, W.C. 1. 
Turn, Miss A. СвАНАМ, M.A., M.So., 36, Lincoln Road, Blackpool, Lancs. 
МАРА, Prof. M., Kwansei Gakuin, College of Literature, Nishinomiya, Japan. 
Inman, WILLIAM S., M.B., 22, Clarendon Road, Southsea. 
$ IovzTZ-TERESHOHENKO, N. M., B.Litt., Ph.D., Balliol College, Oxford. 
Irvine, J. A., M.A. (address unknown at date of publication). 
Isaacs, Mrs S., M.A., D.So., 30, Primrose Hill Road, London, N.W. 3. 
Тзваны, N., В.8., M.A., Ph.D., 1236-50 Street, Brooklyn, New York, U.S.A. 
ЈАНАМВ, GORDON A., MLA., Dip. Ed., 26, Hampton Park, Redland, Bristol, 6. 
Ише Н. Е. O., B.A. M.8o., Dept. of Psychology, The University, Man- 
. chester. 
Jansson, Miss JETHREL B., B.A., Havering, Portishead, Bristol. 
JEFFERIES, Сүвп, R., Inglenook, Greenstead Road, Colchester. 
M. JEFFREYS, HAROLD, M.A., D.Sc., St John’s College, Cambridge. 
E п, Miss Annie M., M.A., Ph.D., St Katharine’s College, Tottenham, 
17. 
М.Е.Т. Jussor, Prof. T. E, M.C., M.A., B.Litt., у ины College, Hull. 
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Jua, Bmarsav Natu, B80., L.T., B.Ed., U.P.LS., Govt. Inter. College, 
Moradabad, U.P., India. * 

JonwsoN, МовмАн M., B.Sc., L.C.P., Commercial School, Dunfermline, Fife. 

Jonus, Miss Е. W., M.A., St Mary's College, Cheltenham. 

Jonzs, Lr. Wynn, B.8c., M.A., Ph.D., 7, Bideford Avenue, Leeds 8. 

J E и У. G. А., В.А., 3, Holly Lodge Gardens, West Hill, Highgate, 

Josuen, Miss О. M., 81, Holland Park, London, W. 11. 

KANDI, A. M., Sub-director of Institute of Education, Mounira, Cairo, Egypt. 

КАРР, Mrs D. XL, M.B., B.8., В.З%, “Gardole,’” Stanhope Road, East Croydon. 

Karz, Prof. DAVID, Dr. Phil., Psychological Institute, The University, 
Stockholm. 

Karz, Mrs Rosa, Dr.Phil., Observatoriegatan 8, Stockholm, Sweden. 

Kerraan, Rev. ТозЕРН G., S.J., M.A., Southwell House, 39, Fitzjohn’s 
Avenue, London, N.W. 3. 

Kerra, Miss МАвтову A., M.A., B.Ed., 64, Wheeleys Road, Edgbaston, 
Birmingham. 

Kury, Soon, B.Sc., M.B., Ch.B., D.P.M., D.P.H., M.R.C.P., 28, St John 
Street, Manchester. 

кан; КЕ» M.A., B.D., Carnoch, Cairns Drive, Milngavie, Dumbarton- 
8 

Кинниох, Miss F., M.A., Ed.B., 9, Devonshire Terrace, Glasgow, W. 2. 

Киммиру, Miss MARJORIR J. O., M.A., 18, Drummond Place, Edinburgh. 

KENNEDY-FRASRR, DAVID, MA, B.Sc. Edge о’ the Moor, Milngavie, Dum- 
bartonshire. 

Kres, Miss M., M.A.. Bedford College, Regent’s Park, London, N.W. 1. 

Kmr, В. B., AA, B.Ed., 2, John Street. Joppa, Midlothian. 

ees Rev. . J., MA., B.D., Dip. Pooh. The Gables, Park Lane, 
Wem Ex: 

Koms, C. W., М.А., р.бо., National Liberal Club, Whitehall Place, 
London, 8. W, 1. 

Kma, C. Е. E., MA., 16, Eton Road, London, N.W. 3. 

Kina, Rev. J. LuvossrHR, 8.J., D.Phil., Heythrop College, Chipping Norton, 
Oxon. 

Kine, Miss Г. K., 20, Keswick Gardens, Шога, Essex. 

Kingman, F. B., B.A., Pilgrim’s Place House, London, N.W. 3. 

Клвзон, James, MD., 10, Cavendish Place, London, W. 1. 

Кіт, Mrs MELANIE, 42, Clifton Hill, London, N.W. 8. 

Кант, А. R., M.A., The University, Aberdeen. 

Kovussy, А.А. H., Ph.D., M.So., Dip.Ed., Institute of Education, Giza, Orman, 
Egypt. 

eigen В. A., M.D., D.So., D.P.H., Norwood, Kinghorn, Fife. 

Krauss, Ѕтирнеч, Ph.D., M.D., The Hebrew University, Jerusalem, Palestine. 

Kars, Евмзт, Ph.D., 9, Marlborough Hill, 8% John’s Wood, N.W. 8. 

Квоа, Prof. С. A., M.A., B.D., Mount Allison University, Sackville, N.B., 

ade. 


Can 
Lavr R. MacDonatp, M.B., Ch.B., 615, Church Road, Yardley, Birming- 


ham. 

Lary, Prof. J. M., École Pratique des Hautes Études, 22, Avenue de l'Obser- 
vatoire, Paris XIV. 

Lamp, Miss ІзАвиг, M., M.A., B.Ed., The Colony, R.S.N.L, Larbert, Stir- 


hire. 
"en Pret J., М.А., LL.D., Powis Lodge, Old Aberdeen. 
Lana, Rev. L. W., MLA., Frinsted Rectory, Sittingbourne, Kent. 
Lancan, Miss T. W., N.F.U., 46, Athenaeum Road, London, М. 20. 
LaxapoN, J. N., B.Sc., Ph.D., “Windermere,” 110, Church Road, Upper 
Norwood, В.Е. 19. 
Lauxxsrxm, Отто, Dr.Phil, 25, Shepherd’s Hill, London, М. 6. 
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Laverne, J. H., Ravenscar, ey Road W., Tipton, Staffs. 

Lavin, С. R., M.D., Sc.D., Castello 19, Madrid, Spain. 

LawzzNon, Miss E., B.Sc., Ph.D., 9, Elsworthy Road, London, N.W. 3. 

Layooor, В. R., M.A., B.Ed., Ph.D., Professor of Educational Psychology, 
University of Saskatchewan, Saskatoon, Saskatchewan, Canada. 

Тв, Sir КеммЕтн, LL.D., 56, Oxford Street, Manchester. 

Lan, es MinraM, B.So., 186, Canterbury Road, Daveyhulme, near Man- 
chester. 

Luar, Miss M. A., В.Во., Dip.Psych., London School of Hygiene and Tropical 
Medicine, Keppel Street, Logdon, W.C. 1. 

LEJEUNE, Miss Yvonne, B.A., 11, Sherriff Road, London, N.W. 6. 

Lawis, E. O., M.A., D.Sc, M.R.C.8., L.R.C.P., The Board of Control, 
Metropole Buildings, Northumberland Avenue, London, W.C. 2. 

Lawis, Miss M. G., 26, Guilford Street, London, W.C. 1. 

Lews, M. M., M.A., University College, Nottingham. 

Lusy, Млванивтга M., M.A., M.B., Ch.B., D.P.H., 19, Upper Wimpole 
Street, London, W. 1. 

Liwpazzm, Miss Е. J., M.A., Ph.D., Sunbourn, Harston, Cambs. 

Lixpsay, Miss M. M., M.A., Dip.Ed., Education Offices, 14, Sir Thomas 
Street, Liverpool. 


. Lana, T. M., M.A., M.B., М.В.С.Р., 50, Pembroke Road, Clifton, Bristol, 8. 


ACE. Miss N. M., Dip.Psych., 78, Holly Lodge Mansions, Highgate, 

. 6. 

Lrovp, Н. J., Llys-Buallt, Builth Wells, Wales. 

Lrovp-Daviss, Miss M. H., M.A., Orchard Hill, Netherbury, Dorset. 

Тора, Miss J., M.A., Lane End, Harpenden, Herts. 

Товріха-Ноор, Miss М» E. B., B.A., 69, Leigh Road, Eastleigh, Hants. 

LOTHIAN, А. J. D., M.A., 9, Coates Gardens, Edinburgh, 12. 

Lovs, Ум. H., J.P., MA., FAE.LS, Rowanbank, igendoran, Helens- 
burgh, Dumbartonshire. 

Lovz, Упллам, M.B., Ch.B., Rowanbank, Craigendoran, Helensburgh, 
Dumbartonshire. 

Low, Miss B., B.A., Block 2, Flat О, Mon Mansions, London, W. 1. 

Lowunrexp, Miss М. F. J., M. R.O.S., L.R.C.P., 1, Weymouth House, Hallam 
Street, London, W. 1. 

Товтимвкт, Z., Ph.D. (address unknown at date of publication). 

Lucas, Miss R. E., M.B., Ch.B., M.R.C.S., LROP, 8, Devonshire Place, 
London, W 1. - 

Lurr, Miss Mary C., M.D., В.8., Р.Р.М., 12, Holly Lodge Gardens, High- 

te, N. 6. 

Yoko. Jamus, M.A., B.Ed., Board of Education, Alexandra House, Kings- 
way, London, W.C. 2. А 

Мавивгу, ALAN, M.A., M.B., B.Ch., L.R.C.P., M.R.C.8., 41, Harley Street, 
London, W. 1. , 

МхлоСАтмАн, D. R., M.D., Department of Psychopathology, The University, 
Aberdeen. 

MacCurpy, J. T., M.D., So.D., Corpus Christi College, Cambridge. 

Maoponap, ALLAN, M.A., B.So., 17, Strathearn Place, Edinburgh, 10. 

Масрокат», К. A., M.B., Ch.B., D.P.H., 3, Devonshire Place, London, W. 1. 

мок с A. M.A, D.Litt., 12, Cavendish Road, St John’s Wood, 

№. 8. 

МАСЕ, Jonn A., M.A., Riverside, Newbattle Abbey, Dalkeith, Midlothian. 

МАскАҮ, К. J., M.A., о/о Institute of Experimental Psychology, 34, Ban- 
bury Road, Oxford. 

Mackenzie, Miss B., M.A., 19, Willow Road, London, N.W. 3. 

Maoxunzre, Miss Ёмтр Moir, 44, Acacia Road, St John’s Wood, N.W. 8. 

Maoxxuzig, Мовро, M.D., M.R.C.P., 86, Harley Street, London, W. 1. 

Maor, Jonn, M.A., ”.80., 7, York Road, Edinburgh, 5. 
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Macxwoop, J. C., М.В.С.8., L.R.C.P., 5, Wetherby Gardens, London, S.W. 5. 

MaoLazzs, Miss G., Kingsfield, Dartford, Kent. 

Macnay, The Hon. W. S., M.A., M.B., B.Ch, M.R.CS., L.R.C.P., 
D.T.M. & H., 40, Kensi n Square, London, W. 8. | 

Масгкор, Miss Егврутн V., M.B., Ch.B., 2, Polwarth Grove, Edinburgh, 11. 

MacLzop, J., M.A., 72, Liberton Street, Glasgow. 


. MAOMEEEKEN, Miss M., M.A., B.Ed., 12, Coniston Drive, Edinburgh. 


Maoniven, Anaus, M.B., Ch.B., D.P.M., M. R.O.P., 2, Whittingehame Gardens, 
Glasgow, W. 2. 


. Maoran, Ancus, M.A., M.B., СЪ.В., 16, Reynolds Close, Hampstead Way, 


London, N.W. 11. 

MacTaaaanr, Miss M. M., M.A., B.Ed., Ph.D., 83, Witley Court, Woburn 
Place, London, W.C. 1. 

Maxzan, C. L., B.A., Dip.Ed., Chief Educational Officer, Porbandar State, 
Porbandar, India. 

, M. J., M.D., 24, Compayne Gardens, London, N.W. 6. 

Mawnina, W. E., 43, Angell Road, Brixton, S.W. 9. 

ManRrorT, REGINALD, B.So., 51, Beresford Road, Harrow, Middlesex. 

Marspuy, В. E., B.So., 45, Milton Avenue, Wellsway, Bath. 

Mazrm, Rev. Јонм, 296, Gt Clowes Street, Higher Broughton, Salford, 7. 

Marrm, T. Murray, M.So., Dip.Ed., 15, Porlook Avenue, ow, Middlesex. 

Marum, Miss OLGA, Dr. phil., 61, King Henry's Road, London, N.W. 3. 

nu Bister, M.A., Ed.B., Notre Dame Training College, Dowanhill, Glasgow, 

A 

Mason, Miss K., M.A., Wood Hall Cottage, College Road, Dulwich, S.E. 

Матгние, D., M.B., Ch.B., D.P.M., 43, Hampstead Way, London, М.М. 11. 

May, Miss D. E., 31 Queen Square House, Guilford Street, London, W.C. 1. 

МоАтллзтев, Miss ANNE H., M.A., Ed.B., D.So., 31, Rowallan Gardens, 
Glasgow, W. 1. К 

МоАтғтув, W., L.R.C.P., L.R.C.S., L.R.F.P. & B., 14, Parkgrove Terrace, 
Glasgow, C. 3. . 

МоСавтну, Rev. КАРНАН, C., S.J., M.A., Ph.D., President of Marquette 
University, Milwaukee, Wisconsin, U.S.A. 

MoOrxrnAND, Prof. Wm, M.A., B.So., B.Ed., Riverdale, 83, Monifieth Road, 
Broughty Ferry, Angus. 

Мобгове, Miss Аахиз G., M.A., B.Ed., 3, North Grove, Highgate Village, 
N. 6. 

Мобьозких, Miss M. C., M.A., Ed.B., 23, Craiglockart Loan, Edinburgh. 

MoEnwatn, D. W., M.A., Ph.D., Social Science Research Bureau, Routh's 
Buildings, corner of Featherston and Johnston Streets, Wellington, O.I., 
New Zealand. 

MoF arian, Miss C., 24, Guilford Street, London, W.C. 1. 

MoFaAzRLANE, Miss М., Ph.D., 4, North Grove, Highgate, М. 6. 

МобтАвнАн, Aran F., В.А., М.В.С.8., L.R.C.P., 803, Howard House, 
Dolphm Square, London, 8.W. 1. 

McGowan, Ven. H., M.A., Aston Vicarage, Birmingham. 

MoHvaz, Miss Czarna, 14, The Avenue, Acock’s Green, Birmingham, 27. 

MolIxrosu, Doveras XL, M.A., B.So., B.Ed., 4, Nairne Place, Dundee. 

Molwrosu, Miss JANETTE R., M.A., Ed.B., 16, Ruskin Terrace, Glasgow, W. 2. 

МоК Ах, Miss ELIZABETH, 128, Mayfield Road, Edinburgh, 9. 

MoK вни, Rev. J., M.A., D.D., Wilson College, Bombay, India. 

МоКтнгАү, Miss J. M., 275, Holly Lodge Mansions, Highgate, М. 6. 

Монии, Harney, Ph.D., Agrégé (Louvain), Fordham University Graduate 
School, 233, Broadway, New York. 

Mrans, Mrs Dozorny M., M.A., Ph.D., Bishop Otter College, Chichester, 
Sussex. 

Muazs, Miss I. Magy, M.B., Ch.B., Astley Ainslie Institution, Grange Loan. 
Edinburgh, 10. 
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Мигоон, Ам, 19, Corringham Road, London, N.W. 11. 

Manon, M. P. Kusava. M.B., B.Oh., 77, Churoh Street, Edmonton, N. 7. 

Мивокв, Miss Е. O., M.A., Ph.D., Hillside, Deepdene Drive, Dorking, Surrey. 

кг G. P., M.So., MEd., Education Department, University College, 

xeter. 
М. Сявлтр, M.C., MA., Ph.D., 34, Fursoroft, George Street, London, 
. l. 

Mzassxg, ANDREW, M.B., B.8o., Medical Officer of Health, Lemington-on- 
Tyne, Northumberland. 

Мизвив, W. J., M.So., M.A., DidsBury Muret Central School, Рагг'в Wood 
Road South, Didsbury, Manchester, 20. 

Митмам, Рипар, 49, Carlton Hill, St John's Wood, М.М. 8. 

Murs, бковою H., D.So., Orwell House, Hillside, New Barnet, Herts. 

Murar, Logrrrra M., L.R.C.S., L.R.C.P., 136, Harley Street, London, W. 1. 

Moum, Miss E., B.A., Wollaston Lodge, Dorchester, Dorset. 

More, E., M.A, M.R.C.8., L.R.C.P., 46, Wimpole Street, London, W. 1. 

Mime, Prof. Е. M., University of Tasmania, Hobart, Tasmania. 

Murs, Prof. А E, o/o Librarian, Fisher Library, University of Sydney, 
бушу; Australia. 

Мих, Miss Нивмта, M.B., B.S., M.R.C.S., L.R.C.P., 3, Devonshire Place, 
London, У. 1. 

Mrrousrt, Е. W., B.Sc., B.A., Ph.D., Teacher's College, Kintore Avenue, 
‘Adelaide, 8. ‘Australia. 

Мттонигх, T. W., М D., Hope Meadow, Hadlow, Kent. 

Monz-KYBLE, R., Ph.D., M.A., Whetham, Calne, Wilte. 

Monawan, Rev. C. Оивметт, M.A., Methodist Missionary Society, 24, Bishops- 
gate, London, Е.С. 2. 

Monro, Jons D., M.A., ‘‘Dalraven,” Manor Park, Keswick, Cumberland. 

Moonrz, Miss A. M., M.A., B.8¢., H.MLI., 55, Berriedale Avenue, Hove, 3, 
Sussex. Ы 


Moors, Miss Amy, B.A., Dip.Eoon., 12, Napier House, 51, Riding House 
Street, London, W. 1. 

Moonz, W. E., B.Sc., City of Leicester Education Dept., Newarke Street 
(Р.О. Box No. 13), Leicester. 

Moznzros, Frank E., M.A., East Street, Billingshurst, Sussex. 

Moraan, G. D., M.A., М.В.О.8., L.R.C.P. The Meadows, Ashtead, Surrey. 

Morns, Вих S., B.Sc., Ed.B., 110, Hull Street, Glasgow, С. 3. 

Мовтох, Dax. M., M.A., B.So., Ed.B., Education Department, Rhodes Uni- 
versity College, Grahamstown, 8. "Africa. 

Можат, GEO., MA, B.Ed., Education Department, Moray House, Edin- 
burgh, 8. 

Mur, ANDREW F., M.A., B.Sc., Ph.D., 18, Sydney Terrace, Edinburgh, 7. 

Moxi. NigopA Prosan, М.Бо., 1/5, Fern Road, Calcutta, India. 

Момгово, Miss Ssma C., Ph.D., 801, Chve Court, Maida Vale, W. 9. 

Murray, Miss Jman H., Baldovan Institution, By Dundee. 

Мовтт, Capt. G. 8., LMS., Lattice Bridge Road, Adyar, Madras, S., S. India. 

Мовото, Mrs B., 14, 5% Neot Avenue, Potts Point, Sydney, N.S.W., Australia. 

MYBS, ARTHUR, 30, Chestnut Avenue, Ewell, Surrey. 

Namas, Meg uis M.Sc., Dip.Ed., Institute of Education for Women, Zamalek, 

NATHAN, Mrs Dip. Bevis 2, Duchess of Bedford House, Campden Hill, 
London, Ww. 8. 

Nason, Wam N., St Bernard, Pridmore Road, Coventry, Warwickshire. 

Мвушх, Miss E. Миовво, rare Ga inate one The Ridgeway, Enfield. 

Nauwoownz, Miss P. M., B.A., 52, Northway, London, N.W. 11. 

NEWTH, А. A. E., M.B., B.S., D.P.H., 28, Chaucer Street, Nottingham. 

кюл. Miss G., M.A., М.В., B.S., Bowden House, Harrow-on-the-Hill, 
Middlesex. 
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a NrauLkA, Mra ManavznrrE, 80, Harley Street, London, W. 1. 
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ua а W., M.B., B.Ch., Medical Superintendent, St John’s Hospital, 

р : 

Norman, Mrs E., M.A., 25, Corringham Road, London, N.W. 11. 

Моввтв, Mrs ELEANOR, M.A., о/о Barclays Bank (D.C. & O.), Mufulira, 
N. Rhodesia. 

NurraLL, Miss К. M., M.A., 29, Oxford Road, Moseley, Birmingham. 

Oaxuny, С. A, B.So., Ed.B., National Institute of Industrial Psyohology, 
142, Vincent Street, Glasgow, C. 2. 

Oaras, D. Үй, М.А, 2.8%, F.C’., Aelybryn, 13, Dewsland Park Road, 

rt, Mon. 

OATES, L. E., B.A, 58, ight Gardens, London, W.C. 1. 

Opium, Miss Dori M., M.A., M.R.C.S., D.P.M., 42, Harley Street, London, 
W.1. 

О’Ронниг, Sir S. P., I.C.S., 21, Elm Park Gardens, London, S.W. 10. 

Ozszs, О. A, M.So., Dr.Phil., Ph.D., Dept. of Psychology, The University, 
St Andrews, Fife. 

Оарн, C. K., M.A., 10, King's Parade, Cambridge. 

Оарих, E. B.A., Reference Library, Central Library, St Peter's Square, 
Manchester 2. 

OrprrEgLD, R. C., M.A., Psychological Laboratory, Cambridge. 

Отрнлм, Mrs H., B.So., M.A., Ph.D., 16, St James’s Square, Bath. 

Овмізтом, Miss Mary, B.A., M.Ed., 1, Glen View, Howden Clough, Birstall, 
Yorks. 

Otway, Rev. ARNOLD H., M.A., Rosedene, Firbank Hill, nr Farnham, Surrey. 

Ozanne, Col. H., 9, Thurloe Court, Londap, S.W.3. 

Parurgogem, Grace W., M.D., о/о Westminster Bank, 154, Harley Street, 
London, W. 1. 

Parmer, Epic H., B.So., Heatherthount, Rydes Hill, Guildford, Surrey. 

Pars, Rev. Fernando M., S.J., Ph.D., D.D., Prof. in Psychology, Villa 
S. Agostino, Avigliana (Tormo), Italy. 

Pax, Yurn, B.A., Ph.D. (address not known at date of publication). 

PansABY, Miss Mary C, MA., B.Ed., The Manse, Chandlers Ford, 
Hants. 

Parsons, Hanoi, B.A, M.B., B.Ch., M.R.O.8., L.R.C.P., 25, Park Crescent, 

. Portland Place, London, W. 1. 

Parsons, Sir J. H., E.R.S., D.Sc., LL.D., F.R.C.8., 54, Queen Anne Street, 
London, W. 1. 

РАвтв1рак, Miss Јоуов, Е.В.С.8., L.R.C.P., Harpitt, Willend, nr Cul- 
lompton, Devon. 

Paterson, Miss A. D., B.A., 103, Belgrave Road, Westminster, S.W. 1. 

Paterson, А. S., M.A., M.B., B.Ch., Е.В.С.Р., Dipl.Psych., The Cassel 
Hospital, Panshurst, Kent. 

Ративзох, Miss А. T., M.A., B.Ed., 18, Atholl Gardens, Glasgow, W. 2. 

Paxxz, Mrs бугуга, С.В.Е., M.B., B.S.. 148, Harley Street, London, W. 1. 

Praxku, Miss Ошун E., Croft сшде; Quainton, Bucks. 

Prag, Prof. T. H., B.So., M.A., 25, Brunswick Road, Withington, Manchester. 

Paron, J. D. W., M.A, M.D., М.В.С.Р., D.P.M., 13, Harley Street, 
London, W. 1. 

Рвлвзом, F. J., M.Sc., Briarfields, Theydon Bois, Essex. 

Ринвозк, L. S., M.A., M.D.. 47, Lexden Road, Colchester. 

Ривк, Davin, M.D., D.P.M., 7, Poole Road, Bournemouth. 

Perey, Miss Етниг, 2, Ormonde Mansions, Southampton Row, London, 
W.C. 1. 

Регивз, Prof. Ушнигм, Dr.Phil., Institut de pédagogie, Faculté des lettres, 
Université d'Istanbul, Istanbul, Turkey. 

PETERSON, J. L., B.A., Dip.Psych., Cambridge House, Camberwell Road, 
London, 6.Е. 5. 
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Perron, Miss E., 3, т ide, Cambridge, 

Paran, Rev. G. B ‘A. Ph. h.D., Institute of Medieval Studies, Queen's 
Park Crescent, ау Canada. 

Purus, ©. E., MA., D.So., The Special School, Glenfield, N.S.W., Australia. 

Parcs, H., 141, Stookwell Park Road, London, S.W. 9. 

Parnes, Miss M., M.A., The Old Palace, Bromley, Kent. 

кы Rev. Howard L., B.A., Ph.D., 32, Barham Road, Wimbledon, 

Ригротт, Misa A. J., 19, Ostade Road, Mo pee HA a W. 2. 

Рниотт, S. J. F., M.C., D.So., Psyehological Laboratory, University College, 
Gower Street, London, W. C. 1. 

Ртлвато, Prof. Н. T. H., M.A., D.Sc., University College, Nottingham. 

Prox, Miss SYLVIA, ASS.T., Dip.Sp.Ther., 21, Blake Road, East Croydon, 


Surrey. 
Ріскғовр, Mrs A. 8., M.A., Ed.B., 22, Victoria Crescent Road, Glasgow, 
№. 2 


тш) бар, Pod M.A., Ph.D., Dept. of Psychology, The University, 
w, W. 2. 

Ртивок, W. O'D., M.So., 139, West 97th Street, New York City, U.S.A. 

у Miss D. А., B.Sc., 10, Selwyn House, Lansdowne Place, London, 
Ұ.С. 1. 

Preppy, Miss D., Dip.Psych., 6, Grove Road, New Southgate, М. 11. 

Prios, Miss ANNE B., B.Sc., M.B., Ch.B., D.T.M. and H., The Lawn, Lincoln. 

Prionarp, М. G. M., М. c., 4, Rusham Road, Battersea, S.W. 12. ° 

Роммигт, Miss M., B.A., 17, Gower Street, London, W.C. 1. 

Quanon, Prof. Е. M., MA, Ph.D., University of Saskatchewan, Saskatoon, 
Saskatchewan, Canada. 

Ravouyrrs, Е. J. D., M.A., 2, Prospect Place, London, N.W. 3. 

Rara, 8. G., B.So., Ph.D. 56, Wincanton Road, Southfields, S.W. 18. 

RAVEN, JOHN C., М.80., 18, Riversdale Raad, London, М. б. 

Rawas, Miss Свлоя A, BA., 24, Buckingham Palace Road, London, 
БАЛУ. 1. 

Rawson, C. Preston, M.Sc. Wensley, 26, Woodfield Way, New South- 
gate, N. 11. 


. Ввокттт, Miss E. C., B.A., 9, Old Square, Lincoln’s Inn, London, Ұ.С. 2. 


Вирнв, N., 40, Coborn Road, Bow, E. 3. 

Rzzs, J. R.. МА, M.D, M.R.C.P., 37, Wimpole Street, London, W. 1. 

Regs, Mrs Many І. Hxursawax, M.B., Ch.B., 37, Wimpole Street, London, 
W. 1. 


. Винув, L. R., 11, Crescent Way, Brockley, В.Е. 4. 


Rew, Miss C. E. C., 20, Hermitage Gardens, Edinburgh, 10. 

Rums, Miss A. B., M.A., Dip.Ed., 29, Hillhouse Road, Blackhall, Edin- 
burgh, 4. З 

Remmers, Prof. Н. H., A.M., Ph.D., Purdue University, Le Fayette, Indiana, 
U.S.A. 

RxvxELL, W. R., M.A., MD., M.R.C.P., 87, Harley Street, London, W. 1. 

RacmaAnpSson,Legwrs Fry, F.R.S., M.A., D.Sc., F.Inst.P., Dunscore, Castlehead, 
Paisley, Scotland. 

RICKMAN, JOHN, M.A., M.D., 11, Kent Terrace, London, N.W. 1. 

Втаватх, R. M., M. R.C.S., L.R.C.P., 18, Wigmore Street, London, W, 1. 

Влутиви, Mra J., 4, Stanhope Terrace, London, №. 2. 

Бовуивтв, Miss A., M.So., M.A., St Hild’s College, Durham. 

Вовивтз, Rev. Н. Owzn, 32, Edgeley Road, Stockport, Cheshire. 

Ковввтвон, A., M.B., The Red House, 11, Harrowdene Road, Wembley, 
Middlesex. 

ROBERTSON, А. S., M.A., 11, Yewbank Avenue, Broughty Ferry, Angus. 

RoszarsON, В. K., B.So., B.Ed., University College Leal 

Вовквтвом, W. S., B.A., Westminster College, iier 
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Ross, Miss МАвуовтв, Flat 7, 203, Ham Road, London, N.W. 1. 
Вовтизом, Miss D. F., Dip.Psych., 10, St John’s Wood Court, London, N.W. 8. 


. Воренв, T. A., M.A., 49, Tavistock Square, London, W.C. 1. 


Roper, T. Fgnavusox, В.8о., M.B., ChB., D.P.M., 30, Falkland Mansions, 
Glasgow, W. 2. 

Бовинзох, Сотнвевт H., M.D., M.R.C.P., D.P.M., The Cottage, Swaylands, 
Penshurst, Kent. 

Rorro, Hon. Mrs О., 42, Basildon Court, Devonshire Street, London, W. 1. 

RoösrEBLADE, L. F. (address not known at date of publication). 

Ross, Miss Е. L. S., M.A., B.Ed Education Office, Council House, Margaret 
Street, Birmingham. 

-Phil., 1, Townsend Drive, St Albans, Herts. 

Ross, James S., M.A., В.Вс., Westminster College, 130, Horseferry Road, 
Westminster, S.W. 1. 

Ross, T. A., M.D., Е.В.С.Р., 32, Devonshire Place, London, W. 1. 

Покана. В. D C.H., J.P., The Technical Library, Mesars Rowntree & Co., 

« York. 


. орош, G. de M., M.R.C.P., M.R.O.S., D.P.H., D.P.M., 5, Pembroke Road, 


Clifton, Bristol, 8. 
Вознковтн, Mrs WiwivRED, M.B., Ch.B., Clifton, Newbridge, Ratho, 
Midlothian. 


. Russ, В. R., M.A., Ph.D., 14, Crown Gardens, Glasgow, W. 2. 


Russmni-TmgLERR, E., 53, Harrowgate Road, London, E. 9. 

SADLER, z Мтонант, E., C.B., LL.D., D.Litt., The Rookery, Old Headington, 
Oxford. 

Saurer, Mrs H. DE G., B.A., The Crown House, Newport, Essex. 


SANDBUOH-MARSHALL, Miss M. E., M.A., B.D., 65, Bedford Court Mansions, 


Bedford Avenue, Lofidon, W.C. 1. 

SANDEROVITCH, À., 13, Walton Buildings, London, E. 2. , 

Sanpon, Frank, M.A.,.11, De Vere Crescent, Lower Compton Road, 
Plymouth. Ы 

Satow, Miss N. K., Dip.Psych., 17, Reynolds Close, London, N.W. 11. 

Saxpy, Miss I. B., D.So., L.R.C.P., M.R.C.8., Baimnsoroft, Underwood Road, 

Caterham, Surrey. 

SaxwzLL, Mrs Еукьун NuviLLE, L.R.C.P. & S. (Ed.), 6, Albany Terrace, 
London, N.W. 1. 

Soganm, M. A, M.D., B.Sc., 189, Wellington Street, S.l, Windsor, 
Melbourne, Australia. 

Занмтривева, Mrs МеглттА, M.D., 199, Gloucester Place, London, N.W. 1. 

Bonc dees Miss Е. M., N.F.U., Dip.Psych., 16, Balmoral Road, St Anne’s-on- 

, Lancs. 

Вономитл, Е. J., Ph.D., 69, Ravensbourne Park Crescent, Catford, В.Е. 6. 

Scorr, Miss E., M.A., The Principal, Kenton Lodge Training College, Gos- 
forth, Newcastle-upon-Tyne, 3. 

Scorr, W. СОштково M., B.So., M.B., L.O.P.S., D.P.M.R.C.P., L.M.S.8.A., 
18, Devonshire Street, London, W. 1. 

ВЗьтламлдм, Prof. C. G., M.D., F.R.S., Court Leys, Toot Baldon, Oxford. 

BELLING, Тоти, Өтм, M.A., M.Sc., M.D., Ph.D., 16196, Cherrylawn Avenue, 
Detroit, Mi , U.S.A. 

Sxrwoop, Евхивт H., M.A., B.So., PLD., 12, Galeborough Avenue, Woodford 
Green, Essex. 

Вимкомоғт, Boris, M.A, Ph.D., B.Ed, Psychology Dept., The University, 
Edinburgh, 1. 

BERJEANT, Miss Е. I., Goldsmiths’ College, New Cross, S.E. 14. 

Bern, Ововав, M.A., B.Ed., Ph.D., University College of South Wales and 
Monmouthshire, Cathays Park, Cardiff. 

SEYMOUR, A. H., В.Зо., Ph.D., 302, Keyes House, Dolphin Square, London, 
8.W. 1. 
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БнавмА, DAMODAR Lat, B.A., B.Ed., Gantam Gali, Udaipur, India. 

RS CaxzoLImNZ, N.F.U., Southlands College, Wimbledon Park Side, 
S.W. 19. 

Smarr, Miss Eura F., 9, Kent Terrace, Regents Park, London, N.W. 1. 

Smaw, Miss A. G., M.A., Metropolitan Vickers and Co. Ltd., Trafford Park, 
Manchester. 

Suaw, G. B., 4, Whitehall Court, London, 8.W. 1. 

рин, Отто L., Headmaster, Red Hill School, Hast Sutton, near Maidstone, 

ent. 

SuxugaAN-Dann, Miss Н. M, В.Аа 9, Manchester Square, London, W. 1. 

Энината, S. А. A., B.A., Dip.Ed., 20, Firs Lane, Winchmore Hill, М. 21. 

Surx&, Rev. Prof., M.A., 24, St Kevin’s Park, Dartry Road, Dublin, Eire. 

SurvAPBAKASAM, K., M.So., Ph.D., The Principal, Victoria College, Chuli- 
puram, Ceylon. 

Saami, К. L., M.A., B.T., Headmaster, Vidya Bhawan, Udaipur (Raj- 
putana), India. 

Smmons, Miss C. A., M.A., 381, Russell Court, Woburn Place, London, W.C. 1. 

Sr«rsos, Mrs ELENORA J., M.B., Ch.B., James Mackenzie Institute for 
Clinical Research, St Andrews, Fife. 

SEELTON, CLEMENT, MA., F.C.P., Kirkbride, Carlisle. 

SLATER, PATRIOK, B.A., Dip.Psyoh., 38, Windmill Street, London, W. 1. 

Sticut, Davo, M.B., Ch.B., D.P.M., F.R.C.P.(C)., Professor of Psychiatry at 
п, University of Chicago, University Clinics, Division of Psychiatry, 

i , U.S.A. 

Suicut, Miss Jeanu P., В.8., N.F.U., 17, Grange Court, Headingley, Leeds, 6. 

SMALL, Miss C. W., M.A., 116, Whitehill Street, Dennistoun, Glasgow. 

SwzAL, J. À., MB., B.S, M.R.C.P., D.P.M., 33, Collins Street, Melbourne, 
C.L, Australia, z 

Вмгти, Miss Aanss W., M.A., Ed.B., 49, Peel Street, Glasgow, W. 1. 

Змттн, A. Woop, L.R.C.P., L.R.O.8., Llanbedr Hall, Ruthin, North Wales. 

Бмттн, В. Basryeron, M.A., 8t Salvator’s Hall, St Andrews, Fife. 

Өмттн, С. ЕввінунітЕ, M.A., B.Sc., D.P., Institute of Education, Malet 
Street, London, W.C. 1. 

Sacra, Mrs О. Vauenan, М.Т.Н.А., Warwickshire and Coventry Mental 
Hospital, Hatton, near Warwick. 

Вмттн, Prof. F., B.Sc., M.A., Ph.D., The University, Leeds. 

Surry, G. E., 201, Stanley Park Road, Carshalton, Surr 

Sacra, С. W., М.В, Ch.B., Wyke House, Isleworth, Middlesex. 

Sworn, J. W. D., M.A., Ed.B., 38, Forbes Road, Edinburgh, 10. 

Бие Мавалвкт, N.F.U., Dip. Psych., Whitelands College, Putney, 

.W. 15. 

Samra, Miss May, M.A., D.So., 37, Abbey Gardens, St John's Wood, N.W. 8. 

Ѕмттн, В. Travers, B.A., M.D., 45, Wimpole Street, London, W. 1. 

Быттн, Miss Тнува, M.A., B.So., 35, Forest Court, Snaresbrook, E. 11. 

Soaxo, Miss E., Dip.Psyoh., 54, Anglesea Road, Ipswich. 

Sowznvinna, L. VixcENT, 11, Cavendish Road, Summertown, Oxford. 

Врлвілма, Miss L. C., Municipal Training College, Cottingham Road, Hull. 

Брвотт, W. J. H., M.A., 116, Portland Road, Nottingham. 

SrATHAM H., M.B.. В.СЬ., М.В.С S , L В.С.Р.. 3, Elgin Road, Bournemouth. 

SrAvs, Ново, LL.D., 10, Hay Hill, Mayfair, W. 1. 

Бтигчнавт, Miss ANNE, 21, Gambier Terrace, Liverpool. 

STEKEL, WILHELM, Dr. med., 36, Clarence Gate Gardens, London, N.W. 1. 

Бтернкк, А. L., B.A., M.B., B.S., M.R.C.S., L.R.C.P., 26, York Terrace, 
Regent’s Park, London, N.W. 1. 

STEPHEN, Mrs J. L., MLA., 50, Ullswater Crescent, Robin Hood Estate, 
Kingston Vale, S.W. 15. 

бтирних, Mrs Karry, M.A., М.В.С.5., L.R.C.P., 26, York Terrace, Regent’s 
Park, London, N.W. 1. 
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SruPHENS, Miss Е. E., B.So., Dip.Ed., 23, Coleridge Road, Crouch End, М. 8. 

STEPHENSON, ARTHUR, B. So., National Institute of Industrial Psychology, 
Aldwych House, Aldwych, London, W.C. 2. 

Бтирнинзом, W., M.Sc., Ph.D., Institute ot Experimental Psychology, 
Banbury Road, Oxford. 

Бтз, W. 8., B.Sc., Ph.D., National Physical Laboratory, Teddington, 
Middlesex. 

Вттвілма, Miss L R., M.A., 19, Cluny Drive, Edinburgh, 10. 

STODDART, W. H. B., M.D., F.R.C.P., 57a, Wimpole Street, London, W. 1. 

STOTT, Miss Mary B, B.A., 40, Рмогу Gardens, Highgate, N. 6. 

STRACHEY, Jamas, В. "A, 41. Gordon & quare, London, W.C. 1. 

Strauss, E. B., D.M., B.Ch., M.A., М.В. ИС. P., 81, Harley Street, London, W. 1. 

ВтсАвт-Воххіха, Miss M., B.A., 818, Endsleigh Court, Upper Woburn Place, 
London, W.C. 1. 

Srupman, Miss Г. G., N.F.U., Drp.Psych., 9, Burnwood Drive, Wollaton, 
Nottingham. 

SurHERLAND, J. D., B.Sc., Ph.D., M.B., СЪ.В., B.Ed., 2, Windsor Street, 
Edinburgh, 7. 

Surx, Mrs Jann I., M.A., M.B., Ch.B., 1, Taviton Street, London, Ж.О. 1. 

Swapp, Gronen, M.B., Ch.B., 327, Great Western Road, Aberdeen. 

Symons, Norman J., M.A., 75, College Road, Bromley, Kent. 

TANSLE?, Prof. А. G.. M.A., F.R.S., Grove Cottage, Grantchester, Cambridge. 

TAYLOR, Miss E. K., Dip.Psych., Banstead Residential School, Fir Tree Road, 
Banstead, Surre 

TAYLOR, Miss N. G. GR, М.А., Hotel-Pension Tiefenau, Zurich 7, Switzerland. 

TAYLOR, 8. E. W., MSc., 15, Corringway, Ealmg, W. 5. 

TEE -DAVIES, Rev. A. „Е, M.A., 28 Elmcourt Road, West Norwood, 

E.27. 

TERRY, Miss Erta M., 5, North Grove. Highgate, N. 6. 

'THOMAS, Rev. BARBARA, 14, Rotunda Terrace, Cheltenham. 

Tuomas, Е. C., M.A., M.Sc., Education Department, Stanley Buildings, 
51, Cookson Street, Blackpool. 

TuoMas, Mrs Nona, 44, Welbeck Street, London, W. 1. 

Tuomas, Ress, M.D., F.R.C.P., D.P.M., 34, Chartfield Avenue, Putney Hill, 
S.W. 16. 

'THoMAS, Miss Вотн, B.A., Dip.Ed., 8, Brunswick Mansions, Handel Street, 
London, W.C. 1. 

Тномрзок, J. R., D.Sc., Education Dept., University, Sheffield. 

Тномв, Amy M., M.D., M.R.C.P., 16, Harley Street, London, №. 1. 

THomson, Miss Eprrg, M.A., B Ed, 145, Dalkeith Road, Edinburgh, 9. 

Тномзох, Prof. G. H., D.Sc., Ph.D., The University, Edinburgh, 1. 

Тномзвох, Н. ToggANCE, M.D., 18, Grosvenor Crescent, Edinburgh, 12. 

Тномзох, Miss J. R.. M.A., The Training College, Derby. 

TzuounEss, Б. H., M.A, Ph.D., Department of Education, 17, Brookside, 
Cambridge. 

Topp, KATHLEEN M., M.B., Ch.B., D.P.M., 1, South Square, London, N.W. 11. 

Тогротт, À., M.D., 93, The Headlands, Kettering 

ТомркІхз, A. G., M.A., Bells Castle, Kemerton, near Tewkesbury, Glos. 

Тӧхізвом, Inmar, M.A. (address unknown at date of publication). 

ТоввАхов, W. G., M.A., Airdrie, Oldfields Road, Uttoxeter, Sta 

Torri, ALFRED, M.A., M.B., Ch.B., D.P.M., 9, Harley Street, London, W.1. 

Тотев, A. Н. D., B.A., Department: of Education, The University, Liverpool. 

'TRAOEY, Miss Joan, В. A., 100, Church Street, Kensington, W. 8. 

Trait, Miss P. M., BA. 34, Aytoun Road, Pollokshields, Glasgow, S. 1. 

TREMBLLEN, Mrs SYBIL, M.R.C.S., L.R.C.P., St Giles Hill To о, Winchester 

TRIMBLE, От1зС., M.S., Ph.D., Purdue University, La Fayette, Indiana, U.S.A. 

Твоввгосе, G. Е. P., MSc., Ph.D., Е.5.5., "Barylla," Kingsway, Pette 
Wood, Kent. 
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E. Twentyman, А. G., В.А.. 6, Stanbope Gardens, Highgate, М. 6. 
E. 'TYRBELL, Miss В. Dorts, 113, Princess Road, Leicester. 
UcanrE, Rev. E., S.J., Ph.D., Sacred Heart College, Shembaganur, Madura 

District, India. 

E Unmaox, Miss Е. В. W., M.A., Ph.D., 17, Belsize Avenue, London, N.W. 3. 

I. Овулок, L., M.A., Farnham Court, Farnham Royal, Buckinghamshire. 

M. Usuzn, Miss R. D., M.A., 51, Biokenhall Mansions, London, W. 1. 

E. VALENTINE, Prof. C. W., M.A., D.Phil, Greenland House, Greenland Road, 
Selly Park, Birmingham. 

M 


VANOE, Rev. J. G., M.A.. Ph.D., Little Triar, Kimpton, Herts. е 
Ұлвхоневи, Miss Маву, B.A., Dip. Psych., 60, Harrington Road, Chetput, 
Madras, 8. India. 


Venon, Miss М. D., M.A., Psychological Laboratory, Cambridge. 
M.E.L Унвмок, P. E., M.A., Ph.D., 6, Kersland Drive, Milngavie, Dumbartonshire. 
E. Утокев8, WinrRED, М.Ѕо., M.Ed., Orchardlea, Ashford Road, Bearsted, 
nr Maidstone, Kent. 


E. ViILFRANO, Miss G., 86, Hillfield Avenue, Hornsey, М. 8. 
I. Wass, Miss Juan A., “Byways”, Vine Lane, Hillingdon, Middlesex. 
Е. WarkzB, М. T., M.A. B., Ph.D., Dept. of Education, The University, 
Aberdeen, 
WarnLAOZ, Nout, M.A., 1, Grove End House, Highgate Road, London, N.W. 5. 
Е.Г. ee Miss Exsa H., Ph.D., The National Froebel Institute, Grove House, 


ampton Lane, London, 8.W. 15. 
Waren EN ‚ M.A., В.Зс., Ed.B., 8, Wmdlaw Gardens, Glasgow, S. 4. 
WARBURTON, F. W., M.A., Dip. Ed, , 4, Copthorne Avenue, London, S.W. 12. 
Warn, DOUGLAS F, B.Sc. „ Dip.Ed., 5, Oakthorpe Road, Palmers Green, 
N. 13. 
WATERFALL, Miss E. A., MA., Ph.D., 16, North Grange Road, Headingley, 


Leeds. 

Үлткіхѕ, Prof. S. H., M.A., Phil. D. Unigersity College, Exeter. 

WATSON, GRAOE, M.R. C.S., L.R.C. Р, Braydon), Millbrook House, 
Millfield Lane, London, "М. 6. 

ya Miss Нила, B.So., M.D., D.P.M., 23, New Cavendish Street, London, 
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BRITISH PSYCHOLOGICAL SOCIETY 
RULES 


NAME AND OBJECTS 
1. This Society shall be called the British Psychological Society. 
2. The Society is instituted for promoting the co-operation of those 
interested in the various branches of Psychology. 
3. The Society shall be responsfble for the publication of The British 
Journal of Psychology. 


MEMBERS AND SECTIONS 


4, The Society shall consist of Honorary Members, Ordinary 
Members, Branch Associates and Sectional Associates. 

5. Persons of scientific distinction who have contributed to the 
advancement of Psychology shall be eligible for election as Honorary 
Members. 

6. Honorary Members shall be entitled to all rights and privileges of 
membership. 

7. Honorary Members may be elected from time to time on the 
nomination of the Council at any General Meeting of the Society. 

8. The Council shall be empowered to institute Sections of the Society, 
each Section being concerned with a special branch or aspect of Psy- 
chology. 

9. Election to a Section or Sections shall ipso facto constitute election 
to the Society as a whole and entitle those so elected to receive notice 
of and to take part in all General Meetings of the Society in addition to 
the meetings of the Section or Sections to which they belong. 

10. Sections shall have the right of electing Sectional Associates who 
shall receive notice of and shall be permitted to attend all Meetings of 
the Section or Sections to which they belong. Such Sectional Associates 
shall however take no part in the Government of the Society or the 
Sections, and they shall not receive The British Journal of Psychology. 

10a. Transfer from Sectional Membership to Sectional Associate- 
ship may take place on January lst only, and after not less than six 
months’ notice from the Member of his wish to transfer. 

11. The procedure as regards the election of Sectional Associates 
shall be the same as that in the case of Members. 

12. Every Candidate for election to the Society shall be recom- 
mended by at least two Members who shall be prepared to furnish 
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information as to the Candidate's qualifications for membership. No 
Candidate shall be submitted for election to the Society who has not 
first been approved by the Council or by a Sectional Committee. 


13. A Candidate who has been approved by the Council or by a 
Sectional Committee shall be nominated for election at the next General 
Meeting of the Society, or at the next Meeting of the Section respectively. 


14. One full week before the Mteting at which the ballot is to take 
place, the Secretary shall send to each Member a balloting paper con- 
taining the names and addresses of the Candidates and the names of 
their proposers. 


15. Any Member unable to attend a Meeting at which a ballot is 
to take place can vote by sending his balloting paper to the Secretary. 


16. One adverse vote in five shall exclude. 


17. To vote for a Candidate, a Member must prefix a cross to the 
Candidates name; to vote agatnst a Candidate, he must erase the 
Candidate’s name. Members who wish to record a vote neither for nor 
against a Candidate must leave the name untouched. 


18. Any Member whose subscription cemains unpaid for two years 
may, after receiving due notice, фе removed by в resolution of the 
Council from membership of the Society.* 


19. Whenever it shall be proposed to remove a Member from the 
Society for any reason other than failure in payment of subscription, the 
matter shall be brought as a formal resolution before the Council or one 
of the Sectional Committees (whichever it shall most concern). In the 
event of the resolution being passed, a ballot shall be held for the removal 
of the said Member at the next General Meeting of the Society, or at the 
next Meeting of the Section respectively. Should two-thirds of the 
Members voting vote in favour of the removal of the Member, that 
Member shall be removed from the Society. 


20. If at any time it is desired to abolish any Section or Sections, 
to subdivide any Section or Sections, or to amalgamate two or more 
Sections, a Special Meeting of the Section or Sections concerned may be 
called for this purpose according to the conditions laid down in Rule 44. 
Resolutions passed at any such Meeting shall be reported by the Sectional 
Secretary or Secretaries concerned to the next Meeting of the Council. 
Should the Council approve of such resolutions, such resolutions shall 
immediately take effect. But should the Council formally express dis- 
approval of any or all of the said resolutions, these resolutions shall be 
considered by an Extraordinary General Meeting of the Society sum- 
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moned in accordance with the conditions laid down in Rule 44 and the 
decision of this Meeting shall be final. . 
In the case of the desire to abolish any Section or Sections, the 
following alternative procedure may be followed. An Extraordinary 
General Meeting of the Society shall be summoned in accordance with the 
conditions laid down in Rule 44, and any resolution passed at this Meeting 
regarding the abolition of the said Section or Sections shall be final. ' 


OFFICERS, COUNCIL AND SECTIONAL COMMITTEES 


21. The business of the Society as a whole shall be conducted by a 
Council consisting of the President, Deputy President, Vice-Presidents, 
Treasurer, General Secretary, Librarian, Editors of The British Journal 
of Psychology, one representative each of every Section and Branch to 
be nominated by the Sectional and Branch Committees, and of six 
Ordinary Members, and not more than two members co-opted by the 
Council. 


22. The President and Deputy President of the Society shall hold 
office for three years. The other qfficers of the Society shall retire 
annually but shall be eligible for re-election, the Deputy President shall 
be eligible only once for re-election, and the President shall not be eligible 
for re-election until after the lapse of a further period of six years. 
Every President shall at the termination of his period of office become 
a Vice-President for а period of six years. Co-opted members of the 
Council shall cease to hold office at the Annual General Meeting of the 
year of their election. 

23. Every year two Ordinary Members of the Council, having served 
for three years, shall retire and shall be ineligible for re-election until 
after the lapse of one year. 

24. Names of Members to serve on the Council may be suggested by 
the Council or by any Member by sending the proposed names to the 
General Secretary at least two weeks before the Annual General Meéting. 

24а. Nominations of representatives of the Sections and the Branches 
shall be sent to the General Secretary at least two weeks before the 
Annual General Meeting. 

25. Nominations for the election of Officers shall be handed in to the 
General Secretary before the Meeting preceding the Annual General 
Meeting and be announced at the Meeting preceding the Annual General 


Meeting. 
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26. One full week before the Annual General Meeting, the General 
Secretary shall send to each Member a balloting list containing: (1) The 
names of the Council; (2) The number of the attendance of members of 
the Council at the Council Meetings held during the year; (3) The names 
of those proposed by the Council and Committees or by Ordinary 
Members to fill the vacancies. 

“27. The Society may fill all the vacancies among the officers that 
may occur between two Annual General Meetings by ballot, in accord- 
ance with Rule 15, at the next General Meeting, due notice having been 
given. Similar vacancies among the Ordinary Members of the Council 
shall be filled by co-option by the Council. 

28. In the absence of an ex-officio Chairman (in accordance with the 
conditions laid down in Rule 42) the Council shall elect one of its Members 
to act as Chairman of Council. A quorum at a Council Meeting shall 
consist of five. If there be no quorum, the Members attending shall have 
power to transact business, subject to the approval of absent Members, 
to whom the resolutions adopted shall be forwarded. 

29. The first Meeting ofeeach Special Section shall be convened by 
the General Secretary of the Society. At this Meeting the Section shall 
appoint its Chairman, Secretary and Sectional Committee. 

30. The Chairman and Secretary of a Section shall retire annually 
but shall be eligible for re-election. 

31. The size of a Sectional Committee shall be determined by the 
Section. A quorum at a Meeting of a Sectional Committee shall be as 
that Committee shall decide. 

32. When Sections have been formed, Rules 12, 13, 14, 15, 21, 24, 
26, 26, 27, 28, 40, 41, 42, 43, 44 shall (mutatis mutandis and unless ex- 
pressly stated to the contrary) apply respectively to the Committees, 
Chairmen and Secretaries appointed by these Sections. 

33. The Society shall not make any dividend, gift, division or bonus 
in money unto or between any of its Members. 


SUBSCRIPTIONS AND FINANCE 
34. Each Ordinary Member shall pay &n annual subscription of one 
guinea, which shall entitle him to receive a copy of The British Journal 
of Psychology, with the exception of such additional portions of the 
Journal as are devoted to special branches or aspects of Psychology and 
are published separately. 
Brit. J. Psychol. xxx, 1 ` 1 
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35. Ordinary Members who are members of all Sections shall pay 
an inclusive annual subscription of £2. 15s. 


36. In addition to the Ordinary Membership Subsoription Members 
shal pay an additional fee for every Section which they join. This 
additional fee shall entitle Members of any Section to receive such 
additional and separately published portions of The British Journal of 
Psychology as may be devoted to the special branch or aspect of Рву-. 
chology studied by the Section. The amount of such additional fee shall 
be fixed by the Committee of the Section concerned in consultation with 
the Treasurer, and any resolution passed by the Sectional Committee 
with reference to such fee shall, before coming into force, receive the 
approval of the Council. 


37. Sectional Associates shall pay a subscription the amount of 
which shall be determined by the Sectional Committee in consultation 
with the Treasurer of the Society. 


38. The subscription is payable in advance and becomes due on 
January Ist. The British Journal of Psychology shall be sent only to 
Members whose subscriptions have been duly paid. 


39. The Council shall grant to each Section permission to incur such 
expenses as may be necessary for the work of the Section; the approxi- 
mate amount of such expenses to be determined by the Council. 


MEETINGS 


40. The Annual General Meeting shall be held in December, when the 
General Secretary’s Report and the Treasurer’s Statement of Accounts 
shall be laid before the Society. 


41. The General Meetings of the Society shall be at such times and 
places as the Council shall decide, but in each year there shall be at least 
four meetings. 

42. The President, Deputy President, or failing them a Vice-President, 
shall, whenever possible, act as Chairman at the Meetings of the Council 
and of the Society. In the absence of the President, Deputy President, or 
a Vice-President, some other Member shall, on the motion of the General 
Secretary or his substitute, be elected to act as Chairman. 


43. The Secretary shall send to all Members of the Society notices 
of each Meeting at least seven days beforehand, and of the business to 
be transacted at the Meeting. 
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44. Àn Extraordinary General Meeting may be summoned at any 
time by the Council, or by the General Secretary on the written request 
of twenty Members; at least fourteen days’ notice of such Meeting shall 
be sent to each Member of the Society. 


VISITORS 


45. Each Member shall have the privilege of introducing two visitors 
at any Meeting. The Council or a Sectional Committee shall however 
have the power of closing any Meeting or Meetings to visitors, provided 
notice to this effect be given on the notice convening such Meeting or 
Meetings. The names of visitors together with the names of Members 
introducing them shall be entered in a book provided for that purpose. 
Any Member of the Society attending a Meeting of a Section to which 
he does not belong must be introduced by a Member of that Section. 


BRANCHES 


46. The Council shall be empowered to sanction and dissolve the 
establishment of Branches of the Society throughout the British Empire. 
Members of such Branches ehall pay the same subscription as that of 
Ordinary Members direct to the Treasurer ôf the Society and be entitled 
to the same rights and subject to the same rules as Ordinary Members. 
The Council shall be empowered te refund to the Treasurer of any Branch 
such proportion of Branch Members’ subscriptions as the Council may 
determine to meet local expenses. 

46 а. Any Rules made by Branches of the Society shall be first sub- 
mitted to the Council for their approval. 

46 b. The minimum number of Members necessary to form a Branch 
shall be 10. 

46 с. Branches shall be required to present а report to each Annual 
General Meeting. 

46 4. Branchesshall have theright of electing Branch Associates under 
conditions similar to those governing the election of Sectional Associates. 


RULES 


47. The Rules of the Society may be altered at the Annual General 
Meeting, after notice of alteration has been given at a previous Ordinary 
General Meeting, or they may be altered at an Extraordinary General 
Meeting summoned for that purpose. Such Extraordinary General 
Meeting shall be held in London, and the purpose for which it is called 
shall be expressly stated in the notice convening the Meeting. No other 
business shall be transacted thereat. 
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LIBRARY RULES 


1. The Library of the Sooiety shall ordinarily be open for the use of members 
from 10 a.m. to 5 p.m. (Saturdays, 10 a.m. to 1 p.m.). 


2. Persons other than members of the Society may use the Library only on 
obtaining permission from the Hon. Libfarian. Such permission shall as a rule be 
granted only to soientiste or research students who are known personally or by 
reputation to the Hon. Librarian, or who are introduced to him by a member of the 
Society. Such persons must in all cases have declared their willingness to conform 
to the rules regulating the use òf the library by members. 


3. Members must on each visit to the library sign the book provided for that 
purpose. 
4. No book may be marked, annotated, mutilated, or defaced in any way. 


5. A member shall be responsible to the Sooiety for any loss or damage occurring 
to a book while in his use or possession. 


6. No books may be removed or borrowed from the library. 
e 


LIST OF PERIODICALS AND SERIAL PUBLICATIONS 
CONTAINED, IN THE LIBRARY (1938) 


* Denotes publications from year given up to date. 
Italics denote publications added to the Library since last publication of list. 
* Acta, Psychsairica et Neurologica (with Supplements). 1938— 
*Acta Psychologica. 1936— 
* Action et Pensée (Bulletin de la Société Internationale de Psychagogie et de Psycho- 
thérapie). 1025— 
American Journal of Insanity. 1903-1915. 
*American Journal of Orthopsychiatry. 1930— 
*American Journal of Psychiatry. 1921— 
*American Journal of Psychology. 1888— 
*Annales médico-psychologiques. 1921— 
*|' Année psychologique. 1909— 
* Archiv fur die gesamte Psychologie. 1903— 
Arohiv fur Gewerbepathologie und Gewerbehygiene. 1930-1932. 
Archiv für Kriminologie. 1922-1930. 
* Arohives de psychologie. 1902— 
* Archives of Neurology and Psychiatry. 1919- 
*Archives of Psychology. 1907- 
* Archivo generale di neurologia е Psychiatria. 1921— 
*Australasian Journal of Psychology and Philosophy. 1923- 
Berichte uber den 1-9 Kongress für experimentelle Psychologie. 1904-1924. 
Brain. 1914—1921. 


List of Periodtcals and Serial Publications ххх 


*British Journal of Educational Psychology. 1931- 
*British Journal of Medical Psychology. 1920~ 
*British Journal of Psychology (General Section). 1904— 
*British Journal of Psychology Monograph Supplements. No. 1- 
*Buletin Eugenic si Biopolitio. 1936- 
Canadian Journal of Mental Hygiene. 1919-1922. 
*Catholio University of America Studies in Psychology and Psychiatry. 1926- 
“Character and Personality. 1932- м 
Columbia University Contributions to Education. (Selected numbers.) 
*Comparative Psychology Monographs. 1922- 
Dictionary of Psychology (Warren). 
Die Experimentelle Padagogik. 1905-1910. 
*Educational Research Bulletin. 1928— 
*l Encéphale. 1927— 
*Eugenics Review. 1922- 
Fortschritte der Psychologie. 1913-1922. 
Forum of Education (now incorporated with the British Journal of Educational 
Psychology). 1923—1930. 
*Genetio Psychology Monographs. 1027— 
Grenzfragen des Nerven- und Seelenlebens. 1900-1926.  . 
(The) Human factor (Journal of the N.LLP.) (now Occupational Psychology). 
1032-1937. * А 
*РНуріёпе Mentale. 1927— Е 
*Imago. 1913- * 
*Indian Journal of Psychology. 1926- (set incomplete). 
*Industrial Health Research Board Reporta. Мо. 1- 
Industrial Psychology. 1926-1928. 
*Industrielle Psychotechnik. 1924— 
*International Journal of Psycho-Analysis. 1920— 
*International Zeitechrift fur Individualpsychologie. 1924- 
*Internationale Zeitechrift fur Psychoanalyse. 1913— 
Journal de Neurologie et Psychiatrie. 1927-1929. 
*Journal de Psychologie. 1904— 
Journal fur Psychologie und Neurologie. 1002-1934. 
*Journal of Abnormal and Social Psychology. 1907- 
Journal of Animal Behavior. 1911-1917. 
*Journal of Applied Psychology. 1917— 
Journal of Comparative Neurology and Psychology. 1907-1910. 
*Journal of Comparative Psychology. 1921- 
*Journal of Educational Psychology. 1910- 
*Journal of Educational Research. 1920— 
Journal of Experimental Pedagogy. 1911-1921. 
*Journal of Experimental Psychology. 1916— 
*Journal of General Psychology. 1928~ 
*Journal of Genetic Psychology (formerly Pedagogical Seminary). 1891- 
*Journal of Juvenile Research. 1028— 
*Journal of Mental Science. 1921- 
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*Journal of Nervous and Mental Disease. 1926- 
‘Journal of Neurology and Psychiatry (formerly Journal of Neurology and Psycho- 
pathology). 1938— 
Journal of Neurology and Psychopathology (see Journal of Neurology and 
Psychiatry). 1920-1937. 
*Journal of Parapsychology. 1931— 
Journal of Philosophical Studies (now Philosophy). 1926-1930. 
*Journal of Philosophy. 1911- 
Journal of Philosophy, Psychology and Seientifio Methods. 1908-1914. 
*Journal of Social Psychology. 1930- 
Journal of the National Institute of Industrial Psyohology (see The Human 
Factor). 1924-1932. 
*Journal of the Royal Anthropological Institute. 1909— р 
*Kwartalnik Paychologiozny. 1930- 
Man. 1906-1928. 
*Mind. 1915- 
Nervous and Mental Disease Monograph Series. (Selected numbers.} 
*Neue Psychologische Studien. (Munchen.) 1923- 
*Occupational Psychology (formerly The Human Factor). 1937- 
*Organon. 1936- 
*Pedagogical Seminary and Journal of Genetic Psychology (now known as Journal 
of Genetio Psychology). 1891- 
*Personnel Journal. 1927— ° 
*Philosophical Review. 1916— * 
Philosophische Studien (Wundt)? 1883-1902. 
*Philosophy (formerly Journal of Philosophical Studies). 1931-- 
Praktische Psychologie. 1919-1922. 
Proceedings of the Aristotelian Society. 1916-1923. 
*Proceedings of the National Academy of Sciences. 1929— 
*Proceedings of the Society for Psychical Research. 1910- 
*Psyohe. 1921- 
*Psychoanalytio Quarterly. 1932- 
*Paychoanalytic Review. 1913- 
die Psychoanalytische Bewegung. 1929-1933. 
*Psyohological Abstracts. 1927— 
*Payohological Bulletin. 1904— 
Psychological Clinic. 1908-1935. 
Psychological Register. 1929, 1932. 
*Psyohological Review. 1894— 
Psychological Review Index (now incorporated in Psychological Abstracta} 
1894-1935. 
*Paychological Review Monographs. Мо. 1— 
* Psyohologische Arbeiten (ed. Krüpelin). 1895—1928. 
*Psychologische Forschung. 1922— 
Psychologische Studien (Wundt) (see Neue Psychologische Studien). 1906-1917. 
*Psyohometrika, 1936— 
* Revista de Pethologie. 1938- 
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*Revue Française de Psychanalyse. 1927— 
*Rivista di Neurologia., 1928- 
*Rivista di Psicologia. 1905- 
Science Progress. 1917-1933. 
*Soientia. 1926- 
Training School Bulletin. 1929-1931. 
le Travail Humain. 1933- 
*University of California Publications. 1910— 
Yale Psychological Laboratory Studies. 1892—1902. 
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Е INTRODUCTION 


Iw a recently published survey of the family histories of 1280 cases of 
mental деѓесё 1), the approximate mental capacity of each relative was 
recorded. Not every relative could be given an intelligence test, and so 
the ratings of mental capacity which were made in that study had to be 
based upon a standard obtained from the actual results of testing a large 
sample. The tests used on this sample population of mentally defective 
patients and their relatives were the Stanford Revision of the Binet 
Scale and the Vineland Revision of the Porteus Maze Series. In the 
present communication, the results of these testa on the sample popula- 
tion are analysed. : | 

The range of chronological age of persons tested was so wide that a 
special enquiry had to be undertaken to ascertain how the score of a 
given person was likely to change as he grew older. In the previously 
published survey only a crude conventional estimate of the intelligence 
quotient was made. This estimate, though sufficiently accurate to 
distinguish between normality, mental dullness and mental defect, was 
not fine enough to enable arithmetical analysis to be undertaken to 
obtain mean values of the intelligence measurements. The estimation of 
arithmetic mean values was the intention of the work recorded in the 
present paper. The method of assigning to each person tested a mental 
ratio independent of chronological age is described here in $ п. A Binet 
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mental ratio thus calculated was assigned to 682 relatives of 291 patients 
and a Porteus mental ratio to 481 relatives of 211 patients. 

The relatives of patients were first ascertained by Miss D. A. Newlyn 
in the great majority of instances. The testing was carried out by Miss 
М. У. Matthews and Mr J. C. Raven. Most of the available relatives were 
children of school age, and thanks are due to the many education 
authorities who kindly gave facilities for the testing of children in schools. 
In the preparation of the data for pubheation, I have had the most 
valuable assistance of Mr and Mrs J. C. Raven and of Miss H. Lang 
Brown. 


П. THE METHOD OF DETERMINING MENTAL RATIO 

In order to be in a position to compare the intelligence of a child with 
that of an adult, a mental measurement had to be devised which was 
independent of age. Sometimes the patient was elderly and the relative 
young; in other instances, the patient was of school age and the relative 
adult. The Stanford-Binet scale measures mental age with fair accuracy 
during the years of chronological age from 8 to 12, but it is not standard- 
ized for adults. After about the age of 12 or 13, and probably earlier, the 
average Binet score does not increase at a rate comparable to the increase 
in chronological age, partly because the individual intelligence ceases 
to grow so fast and partly because the scale of tests comes to an end. 
Burt’s average figures for performance of children, even on his revised 
scale, show that normal children of 144 years of age score only 13 years 
and 8 months 2). It is sometimes tacitly assumed that the intelligence 
grows in linear fashion with chronological age up to a point between 
14 and 16 years, and that it then suddenly stops growing. Whether or 
not this is so, mental ability as measured by the Binet 1.9. certainly 
declines. There are no exact published figures to show where the 
maximum Binet mental age lies or how it is reached. The writer has 
therefore made an attempt to measure approximately the growth of 
ability on the Binet test from early years up till adult life. 

Material available for the investigation of the ability to score on the 
Binet tests at different ages was of two kinds, namely, the single test 
scores of 644 school children and the records of defective patients who 
had been retested at intervals of several years. The 644 school children 
were relatives of patients. Their mean Binet scores were below the 

1 The detailed results of these testa cannot be included here, but may be obtained on 
application to Dr L. 8. Penrose, Research Department, Royal Eastern Counties’ Institution, 


Colchester. 
з There were thirty-eight adult relatives tested. 
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general average; the mean intelligence quotient tended to decline with 
age in a manner similar to that observed in data collected by other 
investigators (Burt (2), Herrmann & Hogben (3)). The age range of the 
tests was from 44 to 144 years (see Table I). The second kind of material 
consisted of over 1500 pairs of test scores—each pair of scores from one 
patient in the Royal Eastern Counties’ Institution. The interval between 
the tests varied from 2 to 11 years bu was usually 4 or 5 years. The age 
of the patient at the first test varied from 6 to 31 years. Inspection of 


Table I. Stanford-Binet test scores of 644 school children (relatives 


of patients) 
Mean chrono- No. of Intelligence 
logical age children Mean score quotient 
5-0 25 461 92-2 
6-0 55 5-61 93-5 
10 58 6-40 91-5 
8-0 18 1-80 91-2 
9-0 11 8-01 89-0 
100 80 8-90 89-0 
11-0 63 9-72 88 4 
12-0 65 9-62 80-2 
13-0 85 10-95 84.2 
14-0 58 11.1% 19-8 


these figures clearly showed that, although the 1.9. tended to decline as 
the patient’s chronological age increased, the mental age itself actually 
continued to increase during almost the whole period, though the increase 
after the age of 20 was slight. The growth of ability on Binet tests was, in 
this group of defective patients, not unlike the growth of physical stature. 
It increased rapidly between the ages of 6 and 15, but the rate became 
gradually less and the maximum was reached after the age of 20. 
Insufficient data were available to discover in detail what changes took 
place after the age of 30 years, but it appeared probable that a decline 
set in which was at first only slight and later became quite marked. 

In order to use the material to measure the growth of Binet ability, 
the assumption was made that the curve of growth for each degree of 
intelligence was similar to every other; that is to say, the proportional 
yearly increase (or decrease) was assumed to be independent of рта4е.1 
It is doubtful whether this assumption is correct where very high or very 
low grades of intelligence are concerned, but it is probably fairly true for 
the great majority of intelligence scores recorded in the data. In the 
present data, the proportional yearly increment in score for a given age 

1 According to Richardson (4), the s.p. of intelligence is proportional to score plus a 
constant. 
1-2 
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was measured by combining pairs of tests in the following way. For each 
patient there were two scores, y, and уз, which had been obtained at 


ages ту and 2,2, respectively. For the аре ту, the value J 
1 
termed ‘the subsequent proportional yearly increment’. Similarly, for 


the age ту, 7: us =) would be ‘ the previous proportional yearly incre- 


ment’. For each chronological TM ж, the proportional increments were 
collected together and mean values obtained, i.e. 
СУ а 26-9) 
n n 

where n was the number of pairs. At 16 years, for example, there were 
159 pairs of tests available for calculating the subseġuent proportional 
yearly increment and 144 pairs for calculating the previous increment: 
that is, 159 patients of mean age 16 years were retested subsequently 
and 144 patients of the same mean age had been previously tested. The 
mean subsequent proportional increment was found to be 0-037 during 
an average time interval of 5-88 years. The corresponding figures for the 
previous increment were 0-184 during а period of 3-97 years. From such 
figures as these, the gradient of the proportional growth at any given age 
could be estimated. 

If 8 represents the subsequent proportional increment in a period of 
time 2, and p the previous increase in the period of time x}, the mean 
ООВ per year, at the point from which all theintervalsare eared: is 

(8.2ь)/®ь-(р.з„)[®ь 
Lp +h, 
(if the squares of s and р are neglected).? Thus, the gradient of the curve 
at 16 years (Fe) ів 
0-037 x 3:97 | 0-134 x 5-88 1 
(sas Тооп УБЫР 
and this expression has the value of 0-023. 

Similar values were calculated for other points on the scale, namely, 
at each year of chronological age from 12 to 31. 

Between the ages of 6 and 11, it was not possible to obtain enough 
pairs to estimate accurately the previous increment. The pairs of tests 
which represented subsequent intervals were, therefore, divided into two 





1 т, was always less than ze. 
3 The formula 18 based on the assumption that the growth curve for any short distance 
has the properties of a circle. 
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portions as néarly equal in number as possible, and two estimates of the 
subsequent increments at different time intervals were made available. 
For example, at the year 9 there were 34 pairs with intervals 9-11, 9-12 
or 9-13 between test and retest, and 42 pairs with intervals of 9-15 or a 
greater period of years. For the shorter period, whose mean interval 
was 3-85 years, s had the value 0-260, and, for the longer period (mean 
interval 7-95 years), the value of s was 0-357. From two readings on the 
same side of a point the estimation of the gradient at that point is not во 
accurate as when the readings are on opposite sides of the point; the 
formula is the same as that for readings taken on either side but the 
items are subtracted instead of added. Thus, the gradient R, has the 
approximate value 
(026 х 7-95 0357 х z ( 1 ) 
3-85 7-95 7-95 — 3-85/" 





or 0-089. 

The values К, R, to Ry are measures of the gradient on a curve 
whose relation to the curve of growth of absolute score is that E Lm R, 
where y is the absolute score and « the age of the subject (see Table IT). 
To obtain & curve showing the growth of the absolute score, observed 
values of E must be integrated and antilogs taken in accordance with the 
formula 


[Bae = E dy=log, yk, 


where k is a constant. Integration was performed by adding i44, 
ЗВ. +В. ЗВ. +В, ete, cumulatively. The natural antilog of the 
integral values was then obtained. It then only remained to fix, for 
general purposes, the constant k, which solely determines whether the 
curve is high or low and which, therefore, is fixed by the average level of 
mental ability. 

From evidence collected by other workers, it appeared that the 
Binet test gives most reliable and accurate results in the period between 
10 and 11 years of chronological age. It was therefore assumed that, for 
normal individuals, the score at 10-5 years should be fixed at 10-5. After 
making this adjustment, the curve of growth of intelligence could be 
drawn. It is admittedly an estimate for normals based on defectives but, 
since the use to which it is put in the present communication is mainly 
to deal with people of intelligence somewhat below the normal, this is not 
a serious fault. 
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Table II. Calculation of curve of growth of Binet ability 
No. of pairs of teste 


Chrono Subsequent 
logical intervals 
аве іп Previous ,—— —^—— ——, (9/02) p  Cumulant (о) 
years interval (1) (i) у УВ Az e^ =yk y 
6-0 — 4 2 +0-12016 0.06008 1062 6-79 
70 — 10 7 +0:12828 0-18430 1-202 7-68 
8-0 — 23 16 + 0-088948 0-29318 1-341 8-57 
9-0 — 34 +0-08871 0-38228 1-466 9-37 
100 — 24 28 +0-07559 0-46443 1-591 10-17 
11-0 — 37 40 +0-04966 0-527705 1-693 10-82 
12-0 16 47 — +0-05259 0-57818 1-782 11-39 
13-0 92 138 — +0-03815 0-62355 1-865 11-92 
14-0 50 66 — +0 03922 0-866223 1:949 12-45 
15-0 77 101 — +0-02348 0-69358 2-001 12-79 
16-0 144 159 — +0-02267 0-71666 2-046 13-07 
17-0 59 113 — +0 01908 0.73751 2.090 13:35 
18-0 41 72 — +0-01755 0.75580 2.128 13-60 
19-0 43 62 — +0-00908 0-76911 2-158 13-79 
20-0 95 78 — -- 0-005044 0-770637 2.174 13-89 _ 
21-0 148 80 — +0-00941 0-78380 - 2.190 18-09 ` 
22-0 80 58 — +0-00559 0-79130 2-207 14-10 
23-0 64 60 — 4-0-00766 0-79792 ‚ 2-221 14-19 
24-0 72 50 — +0-00535 0-80443 2-236 14-29 
26-0 98 59 — +0-00261 * 0-80841 2-245 14-35 
20-0 11 50 — °  +0-00876 0.81409 2.258 14-43 
27-0 69 41 — +0-00881 0.82178 2.275 14-54 
28-0 68 27 — , +0-00399 0-82708 2.287 1461 
29-0 68 26 — +0-00248 0-83031 2-204 14-66 
30-0 56 20 — — 90-00043 0.83133 2-295 14-66 
31-0 48 22 — +0-00446 0-83335 2-301 14-70 


To obtain a complete idea of how scores on Binet tests behave over the 
whole range from 4 to 30 years of chronological age, a composite curve 
had to be constructed from the two types of data. The tests of the school 
children reach from 4 to 14 years and the accurate part of the calculated 
curve reaches from 10 years onward. By assuming, in both cases, that 
the Binet test gives correct results at 10-5 years, the following com- 
parable scales were obtained: the correspondence between the two scales 
was fairly good for the years 10-14 where they overlap. The figures, in 
Table ПТ, for the school children were obtained by multiplying the mean 
score given in Table I by a factor, 1-125, in order to bring them up to the 
normal grade at 10-5 years. In order to make use of these figures for the 
purpose of calculating approximate mental ratios, a smooth curve had to 
be obtained which would give the supposed true values of normal mean 
Binet scores. at different ages. Between the ages of 5 and 10 for the 
school children, a hyperbola was fitted. The values obtained from the 
continuation of this curve below the age of 6 are given in brackets at the 
top of the right-hand column in Table ЦТ. From 10 to 31 years, the 
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Table III. Estimates for normal mean scores on Binet test at different 
chronological ages 


Mean scores of Calculated values Composite curve 
Chronological school children based on oftest of Y (estimated 
age in years x 1-125 scores of patients true values) 
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(6-79) 
(7-68) 
(8-57) 
(9-37) 
10-17 
10-82 
11-39 
11-92 
12-45 
12-79 
13-07 
13-35 
13-60 13-62 
13-79 
13-89 
13-99 
14:10 
14-19 
14-29 
1435 
14-43 
14-54 
14-61 
14-66 
14-66 
14-70 
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curve was smoothed out by a difference method so that the steps from 
year to year diminished regularly. Beyond the age of 30, it is probable 
that Binet scores decline but the degree of decline could not be accurately 
estimated from the tests and retests of patients. An estimate was, how- 
ever, necessary for a few elderly patients and figures were chosen which 
agreed both with the small amount of data derived from tests of older 
patients and the curves given in a paper by C. C. & W. R. Miles(5) on the 
relation of intelligence scores to chronological age from early to late 
maturity. The continued rise in Binet score, up to 30 years, in the 
present estimate is comparable to the results obtained by Miles & Miles 
for tests of verbal experience or arithmetical ability. 

For general use in calculating mental ratios (м.в.), the values in the 
right-hand column of Table ПТ are changed into their corresponding 


n 
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reciprocals and the inverted values are multiplied by 100. To obtain the 
м.в. independently of age, the Binet score is multiplied by the appro- 
priate м.в. factor as given in Table IV. The intermediate values of 100/ Y 
have to be determined by the method of differences. Thus, suppose & 
child aged 6 years 9 months to have a Binet score of 5 years 2 months: 
to obtain the M.R. we find 100/Y, which is between 14-9 and 13-9, i.e. 
14-4 and 14-4 is then multiplied by 5,4 or 5-17. The result is an м.в. of 74. 


Table IV 
Chronological Mental ratio Chronological Mental ratio 
age in years factor* 100/Y age in years factor* 100/7 
3-0 30-1 ' 16.0 T-51 
3-5 26-2 16-5 7-50 
4-0 23.3 17-0 7-44. 
4:5 20-9 17-5 7-39 
5-0 19-0 18-0 1-84 
5:5 17-4 18:5 1-29 
6-0 16-0 19-0 7-26 
6-5 14:9 19-5 1-28 
7-0 13:9 20-0 7-20 
7-5 13-1 21.0 7-15 
8-0 12:3 22-0 7-10 
8:5 11:6 e 23-0 7-05 
9-0 H0. 24-0 7-00 
9-6 . 10-5 . 2590 6-96 
10-0 10:0 Е 26-0 6-92 
10-5 9-59 , 27-0 6-89 
119 9:24 . 28-0 6-86 
11:6 8-94 29-0 0-83 
12-0 8-67 30-0 6-80 
12.5 8-45 35-0 6-04 
13-0 8-25 40-0 7-14 
13-5 8-10 45-0 7-41 
140 7-95 50-0 7-68 
145 7.83 55-0 8-05 
15.0 7-73 60-0 8-29 
15-8 7:05 


* To obtain the м.в., multiply the individual's Stanford-Binet score by the factor 
appropriate to his chronological age. 


The Stanford-Binet test gives a good estimate of general intelligence 
though it gives verbal ability undue weight. For comparison with 
results obtained by observing the correspondence of Binet ability in 
patient and relative, a second set of data was obtained in which the 
subjects were given the Porteus Maze Test (Vineland Revision). An 
analysis of the growth of Porteus Maze ability was not attempted, but 
the mean Binet and Porteus scores for 956 individuals, of all ages and 
grades who were given both tests, were put side by side. The mean score 
on the Porteus test follows the mean Binet score very closely (Table V) 
until after the mental age of 10 years; above this mental age the Porteus 
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score is relatively lower. A small correction is therefore necessary for 
Porteus scores above 10 years if they are to be treated as equivalent to 
Binet scores for purposes of calculating mental ratio. The correction 
actually applied in the present study is given in Table V. 


Table V 
Correotion factor 
No. of Mean Binet score e Mean Porteus to-be multiplied 
individuals in years score in years by Porteus score 
10 3-0 3-50 — 
23 4-0 3-89 = 
44 5-0 5-43 = 
100 6-0 6-06 — 
142 TQ 700 — 
152 8-0 8-15 = 
146 9-0 9-03 — 
127 10-0 10-15 1-00 
72 11:0 11-09 1-01 
67 12-0 11-56 1-03 
48 13-0 12-36 1-05 
19 14-0 13-00 1-08 
п 15-0 13-41 1-12 


ПІ. ANALYSIS or STANFORD-BINET MENTAL RATIOS 

In a previous publication (1) attention has been drawn to the finding 
that, when propositi are separated into groups of comparable mental 
grade, defect is seen to be more common among relatives of simpletons 
than among relatives of idiots. This inverse regression is clearly shown 
in the data which are discussed here. Table VI gives the mean м.в. of 
sibs of patients grouped by similar mental ratio. Patients for whom 
M.R. ranges from 0 to 29, i.e. idiots and low-grade imbeciles, have sibs 
whose mean м.в. is about 90. In the lower part of the table the mean 
м.в. of relatives is seen to be only about 82, and it can be even less than 


Table VI. Stanford-Binet tests : mean mental ratios of sibs compared 
with mean mental ratios of patients 


Mental ratio of patient Mental ratio of relative 

No. of HT FF a СЕГЕ СИНЕН 
pairs Range Mean Mean 8.D. 
21 0-9 5-3 87-5 17-3 
31 10-19 16-7 90-0 22.2 
28 20-29 24-7 91-3 9-3 
21 30—89 348 80-1 27-2 
19 40-49 44-9 85-4 17-2 
31 50-69 54.1 901 20-0 
28 60-69 63-8 83-6 16-1 
33 70-79 72-6 81-5 10-1 
6 80—89 85-1 82-2 8-0 
3 90-99 91-0 84-3 12-7 
221 Total 43-1 86-8 18-1 
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that of the patients themselves. In Table VII, where relatives other than 
sibs are included, the same peculiarity is noticeable. One psychopathic 
patient with a Binet score above the normal average had a child who was 
feeble-minded: this exceptional case might perhaps have been excluded 
from the survey. 


Table VII. Stanford-Binet test : mean mental ratios of relatives 
(any degree) compared with mean mental ratios of patients 


iu Mental ratio of patient Mental ratio of relative 
0. O у 
pairs Range Mean Mean 8.D. 
24 0-9 5:5 88-9 17-0 
44 10-18 10-2 91-7 21-1 
64 20—29 24-2 94-5 16-7 
45 30-39 35-3 83-5 21-9 
116 40-49 46-9 84-9 17-4 
162 50-59 54-5 88-9 16:3 
119 60-69 63-5 87-5 16-9 
72 70-79 18-6 81-7 154 
29 80—89 85-1 85-1 13.8 
6 30-99 91-8 82-0 10-1 
0 100—109 m == ЖЕЙ 
1 110—119 115-0 65-0 0-0 
682 Total ; 50-2 s 86-8 17-7 


The other phenomenon besides the inverse regression which is charac- 
teristic of data of the kind dealt with here is shown by the fact that, 
though idiots are less likely than mild cases to have defective relatives, 
they are more likely to have relatives who are idiots. This peculiarity is 
expressed in Table VI, and especially in Table VII, by the decrease in the 
standard deviation of the scores of relatives with the rise of the mean 
score of the patients. Thus, the standard deviation of the scores of 
relatives of idiots and imbeciles, in Table УП, is seen to be between 17 
and 20, whereas the standard deviation of scores of relatives of patients 
with M.R. 70-99 is between 10 and 15. The nature of the distribution can 
be easily appreciated by referring to the scatter diagrams (Tables VIII 
and IX). The distribution of м.в. in relatives of those patients whose 
own ratios’ range of м.в. is from 2 to 37 shows a tendency to bimodality. 
The scores of the relatives cluster around a horizontal line drawn between 
92 and 97, but there are one or two scores far below this figure. The 
number of very low scores, although small, is greater, in proportion to 
the number of normals, in this group than in the group of relatives of 
patients whose own range of M.R. is 39 or over. The distribution of 
м.в. in the tables can be attributed to a tendency for the relative to 
resemble the patient accompanied by a tendency for instances of such 
resemblance to be rarer when the patient is an idiot than when he is a 


11 


І. S. PENROSE 


155 


81 


ne oe ee a ee ee 
сы 
рог a 
. . . . ^ Dem. . . . 
ae M MN ee Р 
ОЕ ee 


\ 


HAR 
эз 


"N| со со 


1 1 А ? 9 б 9 2 I i I 9 I 

й В 7 T р 1 $ $ 1 ` I I 1 1 
. . . . . . . 1 . е О . e . . * t I 
А . . . . . . А I Я . I I 1 3 3 


Z6 18 58 LL б i9 59 149 59 L CF в Z M VI 
тоова jo oer үеўпәрү 
quowund, fo ova pruou 
ynn рәлойшоо qis Јо отта qoyuows 3489) 9wig -puofupig! "TITA AABI 


N mN 


= оч о 


: mental ratio of relative (any degree) 
compared with mental ratio of patient 


Mental ratio of patient 


Table IX. Stanford-Binet test 


Total 


102 107 112 117 


62 67 72 77 82 87 92 97 


57 


32 


12 17 


7 


и Ое 


е 


„+ es ч к 
+ + o + ч чі С 
+ + cr QU EA нч СО СО 


. 
e.m с RO сою 
=ч 

е 
>.. em HM OS 


tote 000 ч С OS 


асо Q0 ndi 60 ч 
- 


2 


== 


чы rmm +... ee . on . . (D 


Г. S. PENROSE 13 


simpleton. If these tendencies were regular the entries on Table IX 
should lie either along the horizontal line or the diagonal line indicated. 
As it is, however, the entries merely cluster around these two lines. The 
multitude of genetic and environmental factors which determine the 
M.R. of a given person blur the effect of segregation, especially when the 
two-lines are close together. 

The dual tendency of the scattering of mental ratios of relatives 
renders comparison of intelligence of relatives of different degrees 
difficult unless the grade of patient is specified. To facilitate such com- 
parisons the patients were divided into two groups. In one group the 
м.в. was below 50 and in the other it was 50 or above; the reasons for 
subdivision at this point will be discussed later. The results are given in 
Table X. Patients with м.в. below 50 had relatives whose mean M.R. was 
88-2 and those with м.в. above 50 had relatives with mean м.в. 85-8. 
The regression towards the normal is therefore much more marked in the 
case of the relatives of the first group of patients than in the case of the 
relatives of the second. If the patients’ sibs (Table X) are first examined 
from this point of view, it is seen that, for those whose м.в. is 24-2, the 
sibs have a mean м.в. of 87-4: this mean hag regressed at least four-fifths 
of the distance towards an M.R. 100 which might be presumed to be the 
norm for the general population in urbar areas. The patients whose 


Table X. Stanford-Binet tests: mean mental ratios 


The patients are divided into groups according to mental ratio above or below 50; the 
relatives are classified according to degree of relationship. 


Mental ratio of patient Mental ratio of relative 
—^— 





№. of у, ——— ў е 

Type of relationship pairs Range Mean 8.D. Mean 8.D 
Female patient's child 14 0-49 44-7 3-4 76.2 14-1 
77 50 + 64-8 11-9 17-5 173 

91 Total 61-7 13-2 77-3 16-9 
Patient's вр 120 0-49 24.2 12-8 87-4 19-5 
101 50+ 65 8 10-6 84-9 15-5 

221 Total 43-1 23:9 86-3 18-1 
Patient’s half-sib 16 0-49 80:3 114 93-8 17-8 
37 50+ 65-1 12-0 85-6 17-9 
53 Total 54-6 19:9 88.1 18:0 

Patient’s nephew ог 74 0-49 33-9 11-5 95-4 16-9 
niece 106 50+ 62.5 9.3 90-8 13-6 
180 Total 50-7 12-5 92-7 15-1 
Patient’s first cousin 69 0—9 42-3 11-6 82-8 17-2 
or equivalent rela- 68 50+ 61-0 9-2 89-2 15-2 
taonship 187 Total 51-6 140 86-0 16-4 
All types 203 0-49 32.2 140 88-2 187 
389 50 + 63.8 10-8 85.8 16:5 
682 Total 50.2 19-8 86:8 17:7 
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mean M.R. is 65-8, however, have sibs whose mean м.в. is 84-9. If mild 
mental impairment were inherited by multiple Mendelian additive factors, 
the sibs should regress towards the norm for the general population. On 
this hypothesis, the norm of м.в. for the general population from which 
these families have been drawn is 104-0. 

If the group of patients’ children is examined, the mean м.в. is seen 
to be almost the same whether the patients’ own M.R. is below 50 or 
above. The tendency of the children to regress towards the normal is 
much less marked than in the case of sibs. If the mean м.в. of the 
children is, in fact, halfway between that of their mothers and that of the 
standard population, the implication would be that the population from 
which the fathers of these children were selected had a mean м.в. of 90-2. 
Inspection of the figures for mental ratios of mothers reveals that few of 
these patients have an м.в. below 50 and none below 38. The number of 
children born to people with 1.9. below 50 is very small, and a line drawn 
between 45 and 50 separates the infertile from the fertile group of 
defectives. It was in order to confine the analysis of regressions to the 
normal and the fertile group that the limit of м.в. 50 was decided upon 
(see Table XI). е 


Table XI. Stanford-Binet jests: estimates for mean of general popu- 
lation based upon regressions of M.R. of relatives of patients with 
м.в. above 50 


. Estimate for 
Patients’ Relatives’ mental ratio 
No. of mean mental mean mental of general 
Type of relationship pairs ratio ratio population 
Female patient’s child 11 64-8 77-6 90-2 
Patient’s sib 101 658 84-9 104-0 
Patient’s half-sib 37 65-1 85-6 95-8 
Patient's nephew or niece 108 62-5 90-8 104-9 
Patient's first cousin or equi- 68 61-0 89-2 96-2 
valent relationship 
All types 389 63-8 85-8 99-4 


The half-sibs of patients are, on the average, less intelligent than the 
sibs but not greatly so. Half-sibs were most often to be found in families 
where there was illegitimacy and parents in such cases were not always 
up to the average for general intelligence. As usual, the relatives of 
idiots were more intelligent than the corresponding relatives of patients 
with M.R. above 50. In the case of half-sibs the regression should be three- 
fourths of the distance towards the normal, and the implication here is 
that patients with м.в. over 50 are drawn from a population whose mean 
м.в. is 95-8. The nephews and nieces of patients with м.в. above 50, on 
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the same hypothesis of multifactorial inheritance of mental ability, could 
have been drawn from a population with mean м.в. 104-9. 

The group of patients' first cousins was probably not a fair sample of 
such relatives in general for it contained an inordinately large number of 
children from one rural district. The mean м.в. of the population from 
which the patients and their first cousins were selected can be estimated 
on the assumption that the mean injelligence of cousins of the higher 
grade patients regresses seven-eighths of the distance towards the 
standard norm. Here the standard м.в. would be 96-2. 

A weighted average for all types of pairs of high-grade patient and 
relative shows that for 389 pairs the regression is in close agreement with 
expectation. For the group of patients with м.в. of 50 or over, the 
ability of relatives is, on the average, such as would be expected if the 
general population had a mean mental ratio of 99-4 and if the genetic 
background of mental ability were multifactorial. 


IV. ANALYSIS or PogrEUS MAZE TEST RESULTS 
With one or two exceptions, the effect of testing patients and relatives 
with the Porteus Maze test gave rise to figures quite similar to those 
which were obtained by using the Binet tests.” In Tables XII and XV they 
are set out in detail with relatives classified by degree of relationship and 
by sex. For the high-grade patients, Table XIII is complementary to 


Table XII. Porteus Maze tests: mean mental ratios 


The patients are divided into groups according to mental ratio above or below 50 ; the 
relatives are classified according to degree of relationship. 


Mental ratio of patient Mental ratio of relative 


No. of 
Type of relationship ^ pairs Range Mean 8.D. Mean 8.D. 
Female patient’s child 23 0-49 39-1 6-7 71-5 17-8 
30 50+ . 69-6 15:7 81.6 18-2 
53 Total 56-3 19-0 77.3 18-4 
Patient’s mb 81 0-49 24-6 13-6 86.2 95-7 
- 73 50+ 73-8 16-7 86-6 19:9 
164 Total 47-9 27-2 86-4 24-1 
Patient’s half-sib 10 0-49 34-3 8-0 86 3 20-9 
23 50 + 80-1 18-3 809 24-8 
33 Total 60-2 26-5 82-5 23-9 
Patient’s nephew or 41 0-49 30:8 10:6 94.4 21:4 
niece 89 60+ 73-6 19.2 93-7 18-4 
130 Total 60-1 26-1 93-9 19.3 
Patient’s first cousin 69 0-49 40.9 10-5 82-8 207 
or ivalent rela- 42 50 + 70-6 13-2 878 20.4 
tionship 111 Total 52-1 18-5 84-6 21-1 
All types 224 0-49 32.6 13-4 85 2 23.3 
257 50+ 73:3 173 88-1 21.0 
481 Total 545 25-5 86-7 22-2 


Table XIII. Porteus Maze tests: estimates for mean of general 
population based upon regressions of mental ratto of relatives of 
patients with menial ratio above 50 
Estimate for 


Patients’ Relatives’ mental ratio 
No. of mean mental mean mental of general 


Type of relationship pairs ratio ratio population 
Female patient’s child 30 69-6 81-6 93-6 
Patient’s sib i 18 73-8 86-6 99-4 
Patients half-sib 23 80-4 80-9 81-3 
Patient’s nephew or niece 89 , 73-6 93-7 108-7 
Patient’s first cousin or equi- 42 70-5 87-8 92-1 

valent relationship 
All types 257 73-3 88-1 97-5 


Table XIV. Stanford-Binet tests: mean mental ratios 


The patients are divided into groups according to mental ratio above or below 50; the 
patients and their relatives are classified according to sex. 


Mental ratio of patient Mental ratio of relative 


Type of relationship рага Range Mean 8.D. Mean S.D. 
Male patient's male 59 0-49 31-0 11.2 89-5 20-0 
relative 64 50+ 63-9 10-8 89-1 17-5 
123 Total 48-2 196 89-8 18-2 

Male patient’s female 74 0—49 26-8 18-7 90-9 16-9 
relative 72 50+ 62-2 8-9 901 17-3 
146 Total 44-2 + 21.3 90-5 171 

Female patient's male TI * 049 36-1 13:3 85-5 19-2 
relative 142 50+ 64-1 11-5 83-0 16-8 
219 f Total 543, 18-0 83-9 17-6 

Female patient's fe- 83 049 „342 15-2 87-8 18-9 
male relative lll 50+ 64-3 10-6 84 7 13-8 
194 Total 51:5 19:4 85-8 16-2 

All types 293 0—9 32-2 14-0 88-2 18-7 
389 50+ 63-8 10-8 85-8 16-5 

682 Total 50 2 198 86-8 17-7 


Table XV. Porteus Maze tests: mean menial ratios 


The patients are divided into groups accordmg to mental ratio above or below 50; the 
patients and their relatives are classified according to sex. 


Mental ratio of patient Mental ratio of relative 


Type of relationship pairs Range Mean S.D. Mean 8.D. 
Male patient's male 39 0-40 29-7 10-1 95 9 20-5 
relative 44 50+ 72-5 18:2 91-2 23-2 
83 Total 52:4 24-7 93-4 29-1 

Male patient’s female 56 0—49 24-2 11-6 87-2 24-8 
relative Bl 50+ 73-9 14:7 90-6 18-1 
107 Total 47-9 28-1 88-8 22-0 

Female patient’s male 55 0—9 38-9 13-3 87-1 20-6 
relative 90 50+ 72-5 19-5 87-9 210 
146 Total 59-7 28-8 87-6 20-8 

, Female patient's fe- 74 0-49 36-0 13 2 76-4 22-6 
male relative 72 50+ 142 174 85-1 20-0 

А 146 Total - 549 24-4 80-7 21.9 
All types 224 0—49 32-6 13-4 85-2 23-3 
257 60+ 73-3 173 88-1 21:0 
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Table XI, and the estimate of the mean м.в. of the general population, 
based on the weighted mean of all the regressions, is 97-5. The general 
result points towards the conclusion that the genetic background of 
ability to perform the Porteus Maze test is similar to that of ability to 
perform the Binet test. In a small group of half-sibs, the relatives had 
scarcely any more ability than the patients. The patients in this group 
were drawn from rather a specially inferior social class selected mainly 
by illegitimacy. For sibs the regression towards the normal is almost 
perfect. 


V. SEX DIFFERENCES 


In order to test various hypotheses about the influence of sex on the 
inheritance of mental ability, each pair of scores of patient and relative 
was arranged in one of four classes according to sex, in Tables XIV and 
XV. When all grades of patient were taken together, no difference could 
be found which was attributable to the action of sex-linked genes. The 
male patients had relatives who scored higher than the relatives of the 
female patients, but this might be partly accounted for by the pre- 
dominance of low-grade male patients. Moyeover, in the Binet results, 
the female relatives were slightly, but consistently better, and in the 
Porteus results slightly worse, than the mele relatives. In both cases, 
the effect was independent of the sex of the patient. If genes located on 
the sex chromosomes were responsible for major variation in intellectual 
capacity, the male relatives of male patients and female relatives of 
female patients should have been markedly inferior to the rest of the 
relatives tested. There is no evidence of such a phenomenon in the Binet 
or Porteus test results even if low or high grade patients are considered 
separately. | 


VI. Сомоговтом 


The Stanford-Binet test was given to 682 relatives of mentally 
defective patients and the Porteus Maze test to 481 such relatives. 
A method of scoring mental ratio was devised which enabled comparison 
to be made between the abilities of patients who were mostly adults and 
their tested relatives who were mostly children. In summarizing the 
results, the patients were classified according to their sexes and divided 
into two groups according to whether M.R. was below 50 or not. Relatives 
were classified according to sex and mental ratio. Each pair of patient 
and relative was considered as a separate datum although some patients 
had more than one relative. 
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The results agree with those of the larger survey previously published, 
in which mental ability was only rated, in that it was found that the 
relatives of patients with м.в. below 50 had better scores on the whole 
than the relatives of patients with м.в. 50 or above. Analysis of the two 
groups of patients separately, showed that familial cases in the low-grade, 
infertile group were rare, but when they occurred were usually low-grade. 
The ability of relatives of patients of м.в. 50 or over tends to regress 
towards the normal as would be expected if the factors underlying 
inheritance of mental ability were multiple additive ones. 

Certain irregularities in the results can be interpreted as due to the 
selection of some of the institutional patients from social strata in which 
mental ability is more often subnormal than usual. No evidence was 
found of effects which could have been due to genes on the sex chromo- 
80mes which determine mental ability. 


The investigation was carried out under the auspices of the Medical 
Research Council and the Darwin Trust. 
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I. Гутворостюй 

Тнв present paper continues those in which I have offered an introduction 
to Q-technique(1,2), that is, the*factor study of persons as variables 
instead of as items in a statistical population of individuals. In the present 
paper and one to follow it, I propose to describe two applications of 
Q-technique to mental testing, one of a particular nature concerning a 
novel way of measuring ability in terms of correlation coefficients, and 
the other of general and practical applicability, in which the various 
qualitative features of a person's responses in a performance test are 
used as a statistical ‘population’ for correlational purposes and factor 
analysis. 

The setting for the first of these two applications, which is the concern 
of the present paper, is briefly as follows. Measurement of abilities has 
‘hitherto depended upon statistical populations of persons, either for 
seeking average performances (as in the case of standardization of a test 
like the Binet), or for supplying norms, or standardized scores. Now 
Q-technique has no necessary dependency upon any population of 
persons, and I have therefore asked myself whether ability might be 
measured in a systematic way in terms of only one person’s ability, much 
as length is measured in terms of a standard yard. The thesis to be main- 
tained in the sequel is to the effect that if a standard ability is taken, 
2-2 
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such as that of say an Einstein, other abilities might be measured in 
terms of it as correlation coefficients. The performance test I have de- 
vised is a solution, however crude in nature, of the question I set myself. 

This application, however, serves in addition an ulterior purpose, 
concerned with the general theory of mental testing and factor analysis. 
Work on the correlation of persons has been conceived by Burt(3) as 
merely an alternative procedure tq that of correlating teste or traits, it 
being a matter of convenience whether we correlate persons or tests. 
According to Burt, if there are more persons than tests, then the tests 
should be correlated, but if there are more tests than persons, then 
the persons should be correlated instead. In my opinion far more 
than mere convenience is involved in whether we correlate persons or 
tests. There are conditions under which it is necessary and sufficient to 
correlate persons, and other conditions when it is no less incumbent upon 
us to correlate tests. Some of these conditions are to be examined 
elsewhere (4), but others of a particular nature deserve consideration, 
and I propose to draw attention to these in the course of the present 
paper and one to follow it. 


Ф 
П. Premisszs 


Present-day mental testg are essentially variables, depending upon 
and varying with respect to a population of persons. There are obvious 
and essential differences between variables on the one hand, and statis- 
tical populations on the other; each involve assumptions peculiar to 
themselves. Thus, if I am working on verbal intelligence I do not dip my 
hand into a bag of verbal tests and select a number at random—lI con- 
struct the tests I want, with an eye to certain psychological hypotheses 
that I wish to experiment upon. But I do select the necessary statistical 
sample of persons in some such random way. Under conditions of this 
kind nothing is gained, and no purpose or intention is changed, if I 
merely reverse the respective roles of persons and tests on grounds of 
expediency, even supposing for the moment that for the sake of con- 
venience I could so change a variable into a unit of a statistical popu- 
lation, and units of a population into chameleon-like variables. The very 
verbal tests owe their form and method of construction to the exigencies 
of psychological theory on the one hand, and to the needs of a statistical 
regard of persons on the other. We must take care, therefore, to see that 
these purposes and principles are not just conveniently overlooked when 
we seek to correlate persons instead of tests, and teste instead of persons. 

If the technique of correlating persons has to have its own place in 
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mental test science, or in psychometry in general, it must set its own 
conditions and be based on assumptions peculiar to itself. These must be 
of such a nature that it is necessary and sufficient to use persons as 
variables, and tests or qualities themselves as units of a statistical 
population. Moreover, the psychological hypotheses should relate 
specifically to the persons, whilst purely statistical conditions should 
govern the tests or qualities. It is fer conditions and principles of this 
kind that I have looked in my regard of Q-technique. 

In normal mental test theory there is a test variable (consisting, if 
need be, of several sub-tests which are used additively) in terms of which 
each person obtains a score; these scores are usually approximately 
normally distributed, and are standardized—that is reduced to values 
with mean 0, and standard deviation 1. One test is then correlated with 
another to see how far the two may be presumed to measure one and the 
same ability; or many tests are intercorrelated, with a very similar 
objective. These tests need satisfy no statistical conditions such as 
pertain to a universe from which samples are drawn., Indeed, on occasion 
there might be only one test of a particular kind in existence, and yet 
obviously it could satisfy all the necessary qonditions of a variable with 
respect to a population of persons. Thus, two tests of completed and 
interrupted tasks, of the kind devised by Zeigarnik (5), cannot be applied 
to one and the same group of persons—for as soon as they have performed 
the first test they know what to expect in the second, and this completely 
alters the nature of the latter. In effect only one test of this kind can ever 
exist for a given population of persons. Yet valuable psychological work 
might be done with this one test variable. 

As for the statistical population of persons, its constituents are 
considered to be discrete and separate entities. But many assumptions 
enter into the grouping of human beings into a sample; it is in fact 
notoriously difficult to obtain a satisfactory statistical population any- 
how or anywhere. Thus it is not permissible to include Negroes, Chinese 
and Whites into one person-population; nor would the psychologist 
care to mix children from London with those from Leeds. Physically 
the individuals are separate, but psychologically they are complexly 
related. Persons are bound together by ties of race, environment, 
education, training, social and civic culture, and if any of these are too 
firmly knotted for a section of human beings, that section cannot be 
included in the universe of a population from which samples are to be 
drawn. The essential criterion for a statistical universe is that it should 
be possible to regard all its constituents as dependent upon innumerable 
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small influences, interacting іп infinite complexity, во that the conditions 
are produced for the theory of “errors” to apply. Such a theory can 
account for the normal distribution (or indeed for other distributions of 
this kind as well) of the quantities for which the statistical population 
of persons has been appraised or measured (6). As is well known, both 
Spearman and Thomson have considered conditions of this kind in seek- 
ing to account for the substructure of abilities (7). 

Analogous conditions for ability measurement in terms of Q-technique 
would require us to contemplate one person, and only one if need be, as a 
variable, and a statistical population of tests of some kind from which 
samples could be drawn. For any such sample, each of the tests would 
obtain a score as a result of the individual’s operation upon it; but these 
scores would not be added, any more than the scores for different persons 
are added when a population of persons is measured; instead they would 
have a more or less normal distribution in terms of some common 
qualitative and quantitative character. Their mean for this character 
would be zero (when standardized), and their standard deviation 1. 

Even up to this point in the argument there exist no tests anywhere 
that would satisfy these conditions, unless'only one kind of test is con- 
sidered, involving one quality of performance, so that a common basis of 
quantification could be emplpyed. 

Moreover, for our special problem dertain other conditions have to be 
satisfied. If one person is to be used as a standard in terms of whom to 
measure the ability of other persons by correlating these with the standard 
person’s array; and if the correlations themselves are to be direct measures 
of these persons’ ability, then the population of tests has to be of such a 
nature that only persons as brilliant as the standard can gain similar 
scores, test for test. Others less capable have to gain different scores for 
these same tests, test for test; and stupid persons have to obtain either 
random scores (relative to those of the standard person), or else turn 
tables upon the scores obtained by the capable ones—in tests for which 
the clever persons obtain a high score the stupid ones have to gain a low 
score, and vice versa. When the arrays of scores for the various persons 
are correlated with the standard array, only those persons as brilliant 
as the standard will correlate highly with him, and those less capable will 
correlate less with him, and less in proportion to their lesser abilities. 
Certainly no published mental tests known to me could be thrown to- 
gether to constitute a population of tests fulfilling these conditions! It 
is obvious, too, that if such a test could be made it would have to be of a 
form unlike any at present known. 
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If it were indeed possible to construct such a population of tests it 
might well be asked why we should go to all the trouble of measuring 
ability in this way, as a correlation coefficient, instead of by the usual 
way. Itis possible, of course, for us to set up all kinds of bizarre standards 
in terms of which to measure individuals. I certainly did not think of 
making any such purely arbitrary scales. Instead I hoped to conceive 
of a test with the same kind of sygtematic method and procedure at- 
tached to it that we expect in a science of mental testing. The new form 
of test, for example, has itself to supply individual differences in an 
orderly way, but without any necessary dependency upon statistical 
populations or regard of persons. To achieve this is at the moment a 
matter of academic interest only, but it is important to pay regard to the 
possibilities. So much is taken for granted in current mental test theory 
that everything is to be gained by questioning the assumptions involved, 
and perhaps still more by experimenting with others. And this, indeed, 
is the essential purpose of the new test. It will serve to demonstrate that 
Q-technique can have its own special problems, and that its assumptions, 
principles, and objectives can be peculiar to itself, and independent of those 
involved in present-day testing theory. For the present it is immaterial 
whether the test is practical or impractical; it is merely incumbent 
upon us to think along any new lines that Q-technique may suggest to us. 


ПІ. PRINOIPLE OF THE NEW PERFORMANCE TEST POPULATION 

Many test populations of the required kind could be devised. But 
for the purpose of the second paper I need some performance tests, and 
I have therefore made the following test of a performance kind (I shall 
call it as a whole a test, but it is really conceived as a sample of tasks, 
drawn from a universe of similar tasks that could be made). It will be 
remembered that an illustrative rather than a practical matter of mental 
testing is under consideration, and it is in no way intended that the 
following test should be used for work-a-day measurement of ability. 

The performance test has the following construction. It consists of 
twenty tasks, each like a large-scale jig-saw puzzle. The individual has 
to make twenty copies of a standard shape from given pieces; these 
copies are not exact duplicates of the standard, but may divérge con- 
siderably from it (see Fig. 1). Having constructed the twenty copies 
under time-limit conditions the individual 1з asked to appratse them for 
their degree of likeness to the standard. All the copies have this character 
in common, i.e. some degree of similarity to the standard; ù is this that 
affords a basis for their quantification. 





be 


2 


aN 


^A mr _ 
EN GN EN 


The theory of mental testing 





Fig. 1. O-T. 


Fig. 1. Showing the standard shape and the 20 completed copies A to T, in order of production. 
Faint hnes mark off pieces composing the copy; thus А has 8 pieces, and B to T, 9, 6, 5, 5, 9, 
6, 4, 9, 4, 6, 9, 9, 9, 4, 4, 4, 4, 5 and 3 pieces respectively. The copies depart from the standard 
in the order Е, A, I, В, М, С, L, М, Q, D, E, G, B, J, Н, K, O, P, В, T. Full black squares or 
rectangles are red, empty ones blue, hachured ones green, and dotted ones bright (light) green. 
The latter colour is not on the standard. АП drawings are to scale 1:7. 
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Now only twenty tasks are involved. But two or three hundred could 
be made if need be, and for a large number like this the appraisal for 
similarity to the standard would supply a frequency distribution of the 
quantities, and the distribution could theoretically and practically be 
approximately normal in shape. Only a few of the productions would be 
very similar to the standard; only a few very little like it; and most more 
or leas like it. (There are other conditions, as we shall see, that would 
ensure this.) Formysmallsample of twenty tasks only, however, I shall use 
a rank order. The copy most like the standard will be placed first in the 
rank, and that least like it last, with the others duly in between in order. 

Now if the twenty tasks are correctly made there is a correct order in 
which they can be placed when appraised for similarity to the standard. 
But if the individual makes errors in constructing his copies, or does not 
finish them in time, the result will be that he cannot supply the correct 
rank order. Moreover, only really capable persons can solve the tasks 
in the given time, and therefore they alone have the opportunity of 
ranking their productions correctly; and the less capable the person 
the more upset is his rank order relative to the standard, correct one. 

This comes about in several ways. Persons of poor ability cannot 
construct the more difficult copies of the standard in the allotted time, 
and the more difficult the task the more in fact it resembles the standard 
model. Thus when such a person tanks his productions those that ought 
to have been placed high up in the rank order are of necessity placed 
lowly; and the less capable the person the more lowly will he place the 
tasks which are, when correctly solved, most like the standard model. 
On the other hand, these persons usually manage to construct certain 
easy copies, which are superficially very similar to the standard, and 
these are therefore very readily placed first in their rank order! Similarly 
throughout the sample of tasks there are sources of error which result 
in displacements of this kind, with the net result that the more stupid 
the person the more he tends to place the eastest tasks (which are really 
least of all like the standard) at the top of his rank order. 

Now when the rank orders of different persons are correlated the 
desired result is obtained: clever individuals correlate highly with the 
standard rank order, and dull ones correlate less highly with it, and the 
more dull they are the less highly do they correlate with the standard 
array. Compared with existing forms of mental tests this one seems to 
turn things completely inside out, like a sausage with its skin on the 
inside. But the test as a whole does what is required, as the following 
fuller description of it, and a set of results obtained by its use, will show. 
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I would again remind the reader that although only twenty tasks 
are involved in the present sample a very much larger sample could be 
used if need be. Any such large sample would have its own correct 
frequency distribution in terms of which to compare those supplied by 
each individual for the appraisal of his productions for their likeness to 
the standard model. 


s 
IV. DESCRIPTION OF THE PERFORMANCE SERIES 


The standard model is placed in front of the subject to be tested. 
Twenty copies of this have to be made by him from twenty sets of pieces. 
Any one set consists of from three to nine pieces. Only one of the sets 
provides, if it is correctly put together, an exact copy of the standard 
model, the rest diverging from it progressively, and the subject is asked 
to make as exact a copy of the standard as he can with the given pieces 
of each set. The copies that he can make are objectively determined by 
the given pieces, and if the subject works deliberately and is prepared to 
construct his copies somewhat imaginatively it is possible for him to 
arrive at a conclusion satisfactory to himself and to the test constructor. 
The twenty copies he is expected to make are shown in Fig. 1 (A to T). 
The pieces (one set at a time) are given to the subject in random order, 
with reverse sides uppermosj; they have to be turned over and placed 
in juxtaposition, much as dominoes afe placed side by side on a table, 
in such a way as to provide the required copy of the standard. 

All pieces are made of } in. soft pine, varniahed and numbered on the reverse side, 
painted white along all edges, and enamelled a bright lavender colour on the face. 
Sizes are indicated in Fig. 1, which shows the pieces drawn in proportion, in the 
positions they take up when the copies are ‘correctly’ put together. The standard and 
various pieces of most sets have painted upon them a number of coloured. patches, 
red and blue squares, and red, blue and green rectangles of a regular size throughout. 
These, and the shapes of the pieces, offer the clues that are needed for solving the 
copies. 

The order of application of the sets is as shown in Fig. 1 from A to T: 
it will be observed that the copies diverge progressively from the standard 
(although not in the order of application of the sets) as we pass from 
A to T: the first few are not unlike it, but those towards the end of the 
series are only abstractly like it. The copies actually diverge in a logical 
way according to a very simple principle of decretion—colours are omitted 
and sections cut away from the standard shape; this logical order 
supplies the series given in the footnote to Fig. 1. After performing the 
first few sets the subject is expected to have learnt that the copies he 
can make fall into some such series. 
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The subject sita at a small table with the standard model in front of him, inclined 
on а book-rest at the back of the table. A smooth-surfaced strawboard (12 x 10 m.) 
is placed on the table in front, having upon it the pieces of a set, all of which, to begin 
with, are face downward, each piece having в separate (random) position. The 
following instructions are given before the individual begins: 

“These pieces (set A), when turned over (demonstrate with one piece) can make a 
copy of this standard model (point). This set of pieces makes almost an exact copy of 
the standard when the pieces are correctly placed side by side; but the later sets do 
not make exact copies of the standard. You will be asked to make twenty copies, 
from twenty different sets of pieces, of which this set is the first. 

“The first few sets make copies that do not differ much from the standard, but 
the later sets may differ considerably from the standard. Nevertheless, if you follow 
all the clues given on the pieces you can nearly always construct a model something 
like the standard. In each case you have to construct a copy which will be as nearly 
like the standard as it is possible to make it with the given pieces. 

“With these pieces, then, see how quickly you can make a copy of this standard, 
as nearly as possible like the standard, using all the given pieces.” 

The individual’s construction is left on its strawboard base, and is lifted, bodily, 
without disturbing it, on to a low table at his side. The next set of pieces is then placed 
before him, and the testing proceeds until all twenty copies have been attempted. 
The time taken to construct a copy is recorded by the tester; and if a copy is not 
finished at the expiry of five minutes the subject is stopped from working at it. It is 
placed along with the completed copies in the state of construction reached by the 
individual. 


Once they are correctly completed, the copies only rarely fail to 
satisfy the individual that they are the required ones. This is at first 
sight not an obvious feature of the test, because in most performance 
tests the pieces fit into recesses and this provides an automatic check on 
the correctness or otherwise of a production, whereas in the present case 
there are no recesses and the copies themselves are somewhat imagina- 
tively conceived. The individual has to decide for himself, sometimes very 
explicitly, whether or not his productions ‘will do’. He is helped in this 
by the ‘wholeness’ of the finished copy, and by the objective fact that 
the pieces ‘fit together nicely’. The need to make a decision about a 
copy, however, is very often apparent. Otherwise the test, so far, is like 
any other of a performance kind, except perhaps that it embraces a more 
varied sample of intelligent activities—it entices the individual into 
many avenues of performance and thought. The test seems to involve, 
amongst other things, a certain need for inventive or imaginative use 
of material, orderly planning, making decisions, analysis and synthesis, 
space-sense (8), generalization, learning by experience, and the ability to 
execute a lengthy series of interconnected constructions. These qualities 
make it, on its own account, a test of no mean difficulty. 
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As in the case of any other test of this kind, the time it takes the 
individual to perform each task, or the number he successfully constructs 
in the allotted time, may be used as a measure of ability. 

The second, and for our present purpose the most interesting, part 
of the testing now takes place. When all the sets have been attempted, 
the subject is asked to appraise them for their similarity to the standard 
(which he can carry about in his hgnd, and look at as often as he likes). 
That most like the standard has to be placed first, that next, second, 
and so on in rank order. In the case of unfinished constructions the 
individual is told that they are probably as satisfactory as any that 
could be made with the given pieces, and that he should judge them in 
that light. 

As I have already indicated, only one copy can be made which is a 
complete duplicate of the standard. This is copy F in Fig. 1. The other 
copies diverge from the standard either with respect to shape, colours, 
or size. Thus, copies À and B are identical for shape and size, but one 
lacks & coloured square that the other has got, and it is to that extent 
logically less like the standard. There are differences of this kind between 
all successive copies, in terms of which orfe can decide objectively, at 
least on logical grounds, that one construction is more like the standard 
than another. This is particylarly the case, of course, when incomplete 
constructions are involved —i.e. those that the subject has been unable to 
complete in the given time. Needless to say, judgements are rarely based 
on logical grounds alone—on the contrary most individuals seem to 
appraise the copies by ‘general impressions’, or even on aesthetic 
grounds. Only the most careful, and capable, subjects seem to appraise 
the copies rationally; and the more stupid the individual the more likely 
he is to misplace the copies due to inadequate analysis. Copies C, D, 
and E are very apt to be placed higher up the rank order on this account 
than their logical analysis would warrant. 

I have available the results for forty students to whom I applied 
the new performance test, and these data should be sufficient to illustrate 
the test’s uses. The students were of an age, within two years, and were 
all drawn from various Colleges at Oxford. For each we have (i) the 
time taken to complete each of the twenty copies, with a record of errors 
and unplaced pieces, and (ii) his rank order for these twenty copies, 
appraised for their similarity to the standard. 
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У. PERFORMANOE TIMES 


I propose to use the time taken by the subject to complete his copies 
(with a correction for errors or unplaced pieces) as a straightforward 
measure of ability in the test. That is, the person who can perform the tasks 
quickest will be considered to be the highest in the scale of ability in this 
test. This measurement can then be used as a basis of comparison with 
ability as measured in terms of а correlation coefficient. The time measure 
is therefore only of indirect interest to us, but а few details are necessary- 

Table I shows the arithmetic means of the times taken by the forty 
students to solve or attempt each of the twenty copies A to T. Sets 
А and В take the longest time, and D and Н the least. There is a tendency 
for the time, and the difficulty of the tasks, to decrease as we pass from 
Ato T. Account has to be taken of errors and incomplete solutions, and a 
preliminary study indicated that it would be fair to add 50 sec. to the 
subject's time at a copy, for each piece left unplaced or incorrectly placed. 
With this correction the mean times per task are those given in column (a) 
of Table I. These corrected times will be used as straightforward measures 
of ability. In point of fact the test calls for high ability, and a study 
with other subjects has shown that thesé corrected times correlate 

—0-738 + 0-076 (в.в.) with the results of a pencil and paper intelligence 
test. The reliability of the test, ganged by the Spearman-Brown formula 
in terms of these time scores, is 0-893 for the forty students. 


Table I. Showing average time for forty students to perform each item. 
Column (a) gives the same averages with a correction added for unplaced 
and misplaced preces. (All times to the nearest second) 


(а) (а) 
Test Average Corrected "Test Average Corrected 
item time &verage item time average 
A 230 296 к 100 | 13 
B 231 278 L 216 292 
C 148 177 M 192 229 
D 52 58 N 201 267 
Е 110 120 о. 95 105 
Е 157 183 Р 66 74. 
а 182 140 9 119 127 
H 49 54 R 116 148 
I 135 146 8 89 98 
J 106 114 т 18 73 


VI. ABILITY MEASURED BY CORRELATION COEFFICIENTS 


Our crucial concern is with each subject’s appraisal of his productions 
for their similarity to the standard model. This similarity supplies the 
needful quantitative basis in terms of which individuals can be cor- 
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related in turn with the rank order given by an expert performer to his 
own productions, and it is anticipated from the nature of the test as a 
whole that these correlations will be in proportion to each person’s 
ability, approximately, as this is assessed by more usual methods. 

That is, we require an expert to appraise his own productions; and 
the rank order that he supplies will thereafter be used as a standard 
array in terms of which any othertperson's ability can be measured. Не 
will set an upper limit to the scale of ability, but this will be no practical 
disadvantage if the expert is sufficiently competent. All other persons 
wil be scaled downwards from this standard array, for no one can 
correlate more than 1:00 with it, although many might correlate per- 
fectly with it. In the present case it seems that the logical order of 
decretion, upon which the test was originally constructed, would not 
differ greatly from the rank order that an expert analytical thinker and 
performer would supply, and I therefore propose to use this order as the 
standard array. The order in question is that given in the footnote to Fig. 1. 

Each student’s rank array was therefore correlated (rank coefficients) 
with this standard array, and the results are shown in Table II. The 
correlations range from 0-99 to 0:52, with a mean 0-870, there being some 
‚ skew towards perfect correlation. Lower correlations would result all 


Table II. Showing frequency distribution of rank correlations. The corre- 
lations are between the logically correct order and the subject’s own 
order for his productions 
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round if the time allowed per copy were less than the five minutes 
allowed as maximum in the case of these students. Under the conditions 
obtaining for these forty students, all of whom were men, one or two 
women have supplied a correlation as low as 0-33 with the standard 
array. 

It is these correlations that we hope will be proportional, approxi- 
mately, to ability as measured in the more usual way. An indication of 
their success in this direction is afforded by using them as scores, and 
seeing how far they correlate with, say, the time-scores referred to in the 
previous section. The two arrays for the forty subjects (their time-scores 
for producing the copies in the first place, and their correlation with the 
standard array just mentioned) correlate — 0-768 + 0-044 (s.z.) (product- 
moment correlation). That is, the person who performs the twenty tasks 
in the quickest time (corrected for errors) tends to have the highest 
correlation with the standard array. To this extent, therefore, our original 
anticipations are fulfilled; and indeed it is quite obvious аз one sees the 
performances and subsequent appraisals, that only the more competent 
subjects can supply a rank order that approximates adequately to the 
logically correct order. The ¢orrelation — 0-768 is linear, so that within 
the limits of this sample of twenty tasks the correlational measures of 
ability are also linear. Otherwise they would seem to involve the usual 
conditions of any correlational surfaces. 


УП. CoNOLUSION 


It has been shown, then, that a sample of tests can be made in terms 
of which one individual at а time can be correlated with the ability of 
another person, whose expertness is accepted as a basis of measurement, 
and that the correlations so obtained are themselves a direct measure of 
ability—at least to the extent shown by a correlation of 0-768 with ability 
as measured in the usual way by the time it takes an individual to solve 
the same tasks. The time-scores, and the appraisal arrays, reach very 
similar ends. 

Several matters of theoretical interest are involved, and it was to 
illustrate these that the test has been made. It has been my object to 
demonstrate that whether we correlate persons, or tests, should not be 
thought of as merely two interchangeable ways of treating one and the 
same matrix of data. If Q-technique, the use of persons as variables, is 
to be of any interest and importance on its own account, it must seek 
new fields of endeavour in psychometry. Beginning from the fact that 

Brit. J. Psychol. xxx, 1 3 
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modern mental test theory and practice is based on the use of tests as 
variables and persons as a statistical population, I have asked myself 
whether these roles might be reversed. Prof. Burt (8) has suggested one 
way of effecting this, but it is scarcely the kind of solution or point of 
view that I have in mind. It leads to no new principles or underlying 
premisses in mental test theory. According to Burt it is merely a matter 
of convenience whether we correlgte persons or tests. But the purpose 
and function of a door is not changed by hanging it back to front; and 
what І want of the concept of correlating persons is a new door, or better 
a window, and not a badly hung back-to-front door. 

The use to which I have put Q-technique in the present paper accepts 
the conditions of a person as variable: if need be, for instance, we could 
vary one individual, testing him when he is drunk, sober, drugged, or 
depressed, and determining the influence of these conditions on his 
ability as measured relative to a standard ability. The study also accepts 
the implications of a statistical population and regard of tests. It is not 
sufficient, in this connection, to dip into a catalogue of tests for our 
sample populations. Statistical populations of use to psychology are not 
so much random, as infinitely complexly related in their components. 
The sample of tasks used above has been based on such considerations; 
a number of productions have to be appraised for their similarity to a 
standard model, and it is theoretically possible to construct a universe 
of such productions, distributed normally for their degree of likeness to 
the standard model. The small sample used here is but a faint echo of 
this universe, of course. Under these conditions I have next asked 
whether it is possible to dispense with individual differences as the basts 
of measurement of abilities, and whether the use of statistical populations 
of persons is essential for this measurement. No statistical population 
of persons, or gross averaging of samples drawn from such populations, 
is anywhere involved in the theory of the above test population. It is 
sufficient to correlate persons one by one with the known standard in order 
to arrive at a methodical measurement of their abilities. The individual 
differences between persons issue from the testing as a consequence of 
the logical structure of the test material, and not because of any de- 
pendency on, or statistical formulations about, persons. In short, a new 
principle of systematic quantification of abilities is contemplated. 
Finally, to arrive at the necessary individual differences a new form of 
test construction has had to be devised, which makes use of principles 
(or tricks if you will) which are specific to the needs of a Q-technique 
approach to the measurement of ability. It is not suggested for a moment 
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that we should in practice seek to measure abilities as correlation co- 
efficients: but if we were driven to it, it could be done. 

In all this, Q-technique is reaching out towards its own place in the 
sun, towards its own particular functions in psychometry. It searches 
for conditions under which the correlational regard of persons, as vari- 
ables, can have a unique place in mental test theory and practice. There 
is nothing merely permissive, no matter of convenience only, in this 
regard of persons who are correlated—on the contrary the very founda- 
tions of mental test theory are uprooted and examined, and fresh young 
trees are planted in their place. 

I shall discuss other matters of theoretical interest pertaining to the 
above performance test series in a subsequent paper. 
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I. [INTRODUCTION : 

In a previous investigation (5) it had been concluded tentatively that the 
amplitude of a person's oscillations in efficiency during a short test was 
associated with his steadiness of character. The results were however 
diminished in value by the fact that the methods of obtaining some of the 
data did not permit of a statistical treatment which would give trust- 
worthy estimates of significance. 

The present investigation has improved on the former by having 

(1) a larger number of subjects, 

(2) а wider range of tests, 

(3) statistical methods giving estimates of the significance of the 
results. 


ЕГЕР 


Il. PROCEDURE 
Ninety subjects were available instead of fifty-five, and seven tests 
were used instead of four. These included the previous four tests, viz.: 
(1) Crossing out digit pairs with sum 10. 5 
(2) Crossing out digit pairs with difference 3. 
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(3) Writing letters of the alphabet. 

(4) Writing-cardinal numbers backwards. 
And also 

(5) ‘Code’ test, replacing each letter on a sheet by the one two 
places before it in the alphabet. ` 

(6) Crossing out pairs of consecutive digits. 

(T) Crossing out permutations of the same 4 digits. 

Each test was applied twice, but only one testing per day was done 
with any one class. The procedure in giving the tests was the same as 
before. In tests (1), (2), (6), (7) the subjects had to cross out by a stroke 
N the specified groups, and by a stroke / the other groups. Correction by 
a second stroke was allowed, giving x, but this occurred rarely with 
most subjects. The specified pairs were scattered by chance drawing 
among the others in the ratio of 1 to 4, to avoid any rhythmic effects. The 
other three tests were of the ‘production’ type, involving writing on the 
part of subject. In each test ‘Stroke’ was called every 15 sec., and a 
vertical stroke was made to mark the place reached on the paper. Twenty 
periods were taken for each test, giving а total time of 5 min. 

The measure of the amplitude of oscillation adopted was the same as 


previously, viz.: ; 

е «л» Standard deviation ofecores in 20 periods о 
чаршы Ап = Mean score in 20 periods s M: 
Fatigue effects tending to lower the score towards the end of test were 
again found to be absent (see(5), p. 184) and no adjustments were made 

on that account. 
The reliabilities of the tests were obtained by calculating the corre- 
lation coefficients between the two applications. 





III. FREQUENOY DISTRIBUTIONS 


The frequency distributions of the coefficients for amplitude of 
oscillation (o/M) were investigated diagrammatically, and also by com- 
parison of the observed frequencies with those to be expected from a 
normal distribution. The diagrams showed the familiar ‘cocked hat’ 
shape which is usually considered sufficient warrant for the use of the 
product-moment method of calculating correlations and their probable 
errors. The coefficient c/ M is not subject to any particular limiting value. 
The observed and calculated frequencies are given in Table I. 

The observed frequencies are not widely different from the normal 
frequencies. Using the X? criterion(3) to examine the amount of the 


38 Individual differences in amplitudes of oscillation 


difference, it is found that none of the distributions is significantly 
different from a normal distribution.1 


Table I 
Range of o/ М 
(M ——— 
М” -3s' M'—2o' M'—o' М'+в' M’ +20’ M' +380’ 
Calculated frequencies le 11-5 27 27 11:5 1 
Observed frequencies: Test 1 0 15 31 20 10 3 
Test 2 1 10 34 17 14 3 
Test 3 2 13 29 23 7 5 
Test 4 1 17 25 24 9 3 
Test 5 1 9 35 19 13 2 
Test 6 2 16 17 29 13 2 
Test 7 0 11 32 28 4 4 


М’ and о’ refer to the distribution of o/M. 


The frequency distributions for Ages, І.9.'в, and Mean Scores were 
also investigated diagrammatically, and the corresponding figures, with 
expected values, are given in Table II. These three distributions are more 
nearly normal than the previous ones. The age distribution is approxi- 
mately normal because the classes available happened to be one first 
form, two second forms, ang one third form. 





Table IT 
e 2 Range 
г vt UNS 
M-30 M-2 M-o Mao М+2о Ħ +30 
Calculated frequencies 2 11-4 28-6 28-6 11-4 2 

Observed frequenates (age) 2 15 28 27 12 2 
Observed frequencies (mean score) 4 12 26 28 9 5 
Oaloulated frequency (1.9.) 14 106 26.2 26-2 10-6 1-7 
Observed frequency (1.Q.) 3 14 24 21 10 5 


IV. Кемлвилттев 
The above considerations justify the use of the product-moment 
method of calculating reliabilities and inter-test correlations. The 
reliability correlations are given in Table Ш. The coefficients vary between 
4 and 10 times their probable error, and must therefore be taken as 


significant. 


Table III 
Test 
дк 
1 2 3 4 5 6 7 
Correlation between lst and 0-48 0-54 0-36 0-475 0-39 0-56 0-39 
2nd applications 
Р.Н. of r 0-06 0-06 0-08 0-06 0:07 0:05 0-07 


1 In applying the x? criterion, columns 1 and 2 were taken together, and columns б and 
6, giving four classes only. 
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V. AGE AND INTELLIGENOE 
In the previous investigation no account was taken of intelligence, as 
LQ.'s were not available. For the present tests I.Q.'s were known for 
most of the subjects! The mean values of о] М from the two applications 
were found for each test, and the correlations between each test and т.9. 
calculated. The correlations are given in Table IV. 


e. 
Table IV 
Test 
1 2 Б] 4 5 6 7 
r (with LQ.) 0-06 0-04 -012 0-09 -004 -0005 0-08 
Р.В. ofr 0-08 008 0:08 0-08 0-08 0-08 0:08 


Mean value of r= + 0:015. 


Hence it seems reasonable to assume that the measure of oscillation 
amplitude used is almost independent of intelligence level. In corro- 
boration of this, the correlation between the Mean Score for all the 
tests, and 1.9. was r=0-012 (р.к. 0-078). 

The connexion between Mental Age, as found from the intelligence 
test results, and the oscillation scores was also investigated, giving the 
correlations shown in Table V. The correlations for testa (1), (3), (5) are 
significant. The correlation between Mental Age and the Mean Score from 
all the tests was r= — 0-284, p.z.=0-074. e 


Table V 
Test 
1 2 3 4 5 6 T 
r (with Mental Age) -0-27 -0-08 -029 —0-06 -042 +006 -0-04 
Р.Ю. ofr 0-07 0-08 0-07 008 0:07 0-08 0-08 


The correlations between age and the mean score for each test were | 
found to be as shown in Table VI. The correlations for teste (1) and (3) 
are significant, and for (4), (5) and (7) probably significant (i.e. probability 
of chance occurrence is <0-1(2)), They tend to confirm the result sug- 
gested in the previous investigation of an inverse relationship between 
oscillation and age for the range of ages tested. Previously the correla- 
tions for writing digits (test 4) and writing letters (test 3) were in- 
significant. One is now significant (r—4 times Р.Е.) and the other 
probably significant (r = 2} times р.Е.). 

The correlation between the Mean Score in all the tests and age is 
r= — 0:295, р.к. 0:067, which is significant. 

1 The Simplex Group Test was used. The average LQ. was about 109-7. The average for. 
the school as a whole was, on several occasions, found to be almost exactly 100, and the 


distribution very close to normal. The present subjects were from claases taking а full 
academic course, and hence above the general average. 
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Table VI 
Test 
г —^ y 
1 2 3 4 5 6 7 
r (with age) -037 -0065 -0:29 -019 -021 +0026 -018 
Р.В. ofr 006 0:07 0-07 0-07 0-07 0-07 0:07 


VI. INTERCORRELATIONS AND A GROUP FACTOR 

The intercorrelations of the seven tests, using the mean value of o/M 
for each, were found for those subjects, numbering seventy-nine, who had ` 
completed the fourteen applications. The twenty-one coefficients obtained 
were all positive (previously some were negative but not significant). 
Fourteen of them were significant (r = 3$ times Р.Е.) and the lowest of the 
other seven was 14 times its р.к. When these coefficients were corrected for 
attenuation, using the reliability figures from Table ITI and the formula 


the values ranged from 0-33 to 0-90. 

The intercorrelations were also found after the effect of age had been 
eliminated by the use of the usual formula for partial correlations. The 
figures obtained were little different from the raw coefficients, and were 
still all positive, with thirfeen significant. The values are given in 
Table VII where the raw сотте]амойв are in the lower half, the age 
corrected figures in the top half in italics. 





Table VII 
Test 

m —^ 

Sub- w Con- Rear- 
Adding tracting Writing Writing secutive ranging 

digits digits lettera numbers Code digits ^ digits 
Adding digits 40.288. +0314 +0208 +0185 +0-401 +0-306 
Subtracting digits +0-291 +0:205 +0213 +0-866 +0341 +0-108 
Writing letters +0-388 40-216 +0426 +0510 40-206 +0172 
Writing numbers +0258 +0-221 +0-456 +0-281 +0:343 +0-207 
Code +0-244 +0371 40-538 +0302 +0287 +0.125 
Consecutive digits +0361 +0-338 +0188 +0332 +0-276 + 0.320 


Rearrenging digits +0349 +0118 +0216 +0234 +0158 +0-310 


These positive intercorrelations give more definite indication of a 
common factor for oscillation than did the corresponding table in the 
previous investigation. 


УП. FAOTORIAL ANALYSIS OF INTERCORRELATIONS 


In an effort to confirm this suggestion the above table of raw corre- 
lations was subjected to multiple factor analysis as described by 
Thurstone ((4), appendix) and as exemplified by Alexander (1). 
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(1) The analysis showed that about 32% of the variance was ac- 
counted for by the first factor (see Table XII, p. 45 for loadings), and 
that of the residual correlations after it had been extracted, only one was 
as much as,twice the р.к. of the original correlations. To express this in 
another way, when the analysis was continued to extract another factor, 
it accounted for only 8% of the variance, and a third factor for 7-4%. 

Hence either from the point of tiew that the residual correlations 
after the first table are not significant (ie. if the usual standards of 
significance hold for these residual correlations), or that any factors after 
the first account for a very small part of the total variance, it may be 
concluded that a single factor, which is not G, is sufficient to account for 
the observed intercorrelations. 

(2) A similar result was obtained when the analysis was made with 
the coefficients which had been corrected for age. This time the first 
factor accounted for 30% of the variance (see Table XII, p. 4D for 
loadings), the second and third for 7 and 5% respectively. Also, only one 
residual correlation after the first table was as much as twice the original 
Р.Е. The elimination of age is seen to have increased the relative import- 
ance of the first factor. A more detailed account of further factor analysis 
will be given later. 


. 
VIII. ESTIMATION of STEADINESS 


To turn now to the other aspeot of the investigation, the estimation of 
steadiness of character, various improvements in the methods of obtaining 
estimates were adopted, allowing of intercorrelations of known Р.Е. being 
obtainable. 

The subjects comprized four school classes, and estimates of steadiness 
of character for each child were obtained from either three or four of its 
teachers, after at least one session's acquaintance. To assist the teachers 
in giving estimates of steadiness, a scale of nine points was suggested, and 
the number in each class was divided in а manner as nearly normal as 
possible among these nine positions. The teachers had then to grade the 
pupils relatively, putting the correct number in each position. They 
started from the least and most steady children, giving them estimates of 
1 and 9 respectively, and so working in to the average child who would be 
given 5. This method overweights the extremes, but not to anything like 
the same extent as was previously found to be the case when the esti- 
mates were made without the guidance of a table of the relative numbers 
in each group. It has, moreover, the important advantages that the sets 
of estimates have all equal variances and the distribution of the mean 
estimates is not unduly narrowed ((6), р. 6, note). 
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In order to ensure that the estimates were being given as far as 
possible on the same grounds by the different teachers, it was suggested 
that the following points should be taken into consideration: 

(1) Consider mainly consistency of conduct and behaviour, not merely excellence 
in classwork, e.g. a pupil may be ав steadily poor as steadily good. 

(2) Consider steadiness in (а) examinations, (b) classwork, (c) punctuality of 
person and of work, (@) any other aspecé known to you. 

The mean estimate of steadiness was obtained for each child from the 
three or four separate estimates, and the estimates of each teacher were 
correlated with these mean estimates, giving the coefficients shown in 
Table ҮШ. 

Table ҮШ 
Teacher 
$ А... 
А В С D E F G H 
Correlation with mean 0-86 0-81 0-78 0-90 0.80 080 0-81 0-86 
estimate s 


0-018 Ka ан 0:027 mt 0-024 0056 P dd 
95 22 29 16 





n 


Р.Е. 
Number in group 
The smallness of some of the groups would usually prevent the 
legitimate use of the ordinary estimate of ‘the significance of r from its 
P.E., but because of the almost normal distribution of estimates this 
abjection does not apply se strongly in this case. The significance is 
probably exaggerated above, but is present nevertheless @). The correla- - 
tions are uniformly high, and show greater consistency than is obtainable 
from the tests given to the subjects. The greater correlation of some of 
the estimators than of others with the mean estimate is not due to the 
fact that the former have a larger standard deviation in their estimates, 
because the method used of giving the estimates ensured equal standard 
deviations. Also the coefficients are larger than would arise from a 
chance correlation between unconnected estimates and their mean. 


IX. ESTIMATES AND OSCILLATION SCORES 


The mean estimates of steadiness were correlated with the mean о/ М 
score for each test. All of the coefficients, as suspected from the previous 
investigation, were negative, and four significant. The паш are given. 
in Table IX. 


Table IX 
Test 
раі 
1 2 3 4 5 6 7 


т (mean score and mean -012 -024 -019 -028 -030 -030 ~0-00 
estimate) 
Р.В. ofr 0-07 0-07 0-07 0-07 0-07 0-07 0-07 
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The fact that all the coefficients are negative strengthens the indica- 
tion of an inverse relationship given by the four significant coefficients. 
A single figure showing the amount of connexion between the estimates 
and the tests was obtained by correlating the mean o/M scores for all the 
teste with the mean estimates. This gave r= — 0:320 р.к. = 0:065 which is 
significant. This figure is likely to be swollen by the combined effects of 
age and intelligence, and it is therefére desirable to see what effect the 
elimination of these two variables has on the coefficient. The correlation 
coefficients required to calculate the required partial correlation between 
tests and estimates are: 

(Mean Score—t.q.) r= 4- 0-012 (Mean Estimate—À ge) r= + 0-154. 
(Mean Estimate—1.Q.) r= +0-201 (Age—1.Q.) r= —0-279.1 
(Mean Score—Age) 7 = — 0-295. 
The resulting partial correlation is: 
(Score-Estimate, Age and т.о. eliminated) r= — 0-275, 
which is still significant. 


X. EFFECT OP MISTAKES 
. 


It was thought to be desirable to consider what connexion, if any, 
existed between the number of mistakes made by the subjects in the 
teste, and the other variables. In four of th& teste, viz. code, rearranging 
digite, writing letters, writing numbers, mistakes were entirely absent, or 
negligible in number. In the other three they sometimes occurred to 
quite a large extent. Their number was seen to be roughly proportional 
to the speed of working, so a measure of the relative number of mistakes 
Number of mistakes 
"Mean score — 
with the mean estimate, with the coefficient o/M for oscillation and with 
1.Q., giving the coefficients shown in Table X. 


was obtained by using . This measure was correlated 


Table X 
Correlation of mistakes with 
Mean 
Test estimate Р.Е. oM Р.В. LQ. Р.Е. 
Consecutive digits _ 0-164 007 + 0-031 0-076 +0-114 0-08 
Subtracting digita +0-004 007 -0-101 0:07 — 0-043 0-08 
Adding digita — 0-099 0-08 +0-310 0-07 —0:220 0-09 


1 This negative correlation usually occurs in the school from which the subjects were 
taken, when ages over 14 are included; i.e. the brighter children tend to (or tended to) leave 
before the others. Also each class included a few older, leas intelligent children repeating 
а year. 
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Only one of these is significant, that for adding digits. This result is 
possibly due to the fact that adding digits was the first test to be given. 
This possibility is strengthened by the fact that only eight of the ninety 
subjects made any mistakes in the second application of this test. Hence . 
these results.cannot be taken to show the existence of any connexion 
between whatever is measured by mistakes and the other variables 
considered. А 


XI. TEST LOADINGS WITH THE GROUP FACTOR FOR OSCILLATION 


To obtain more detailed information about the factor for oscillation 
common to the tests and estimates, and to discover especially its 
relationships with the tests, some further multiple factor analysis was 
undertaken. This time the intereorrelations with the tests for age, 1.Q., 
and estimates were included, giving a ten-square matrix. From this 
matrix the analysis was continued until six factors, of diminishing 
importance, had been extracted. As previously found, the first factor 
was considerably more important than the others, but as was to be 
expected from the greater diversity of the entries in the matrix, it did not 
account for such a high praportion of the variance. The loadings of the 
matrix entries with the factors are shown in Table ХТ. 





Table ХТ 
Factors 
r AW 
I п ш ТҮ ү VI м 
Estimate (mean) —~0481 01998  —0163 +0512 +0014 0647 
Test: Adding 0-582 —0 —0 086 +0:051 —0 215 —0 072, 0 531 


e +0 +0 204 —0 097 +0-062 +0158 —0099 0-590 
Writing фа +0 559 = +0018 —0 041 +0 218 +0014 0-368 
Writing le +0 658 +0 187 —0 241 +0-258 +0 127 —0 197 
Subtraction +0 480 —0 +0 095 —0 103 +0 053 —0 0-269 

Фріз +0412 —0 286 +0 107 40127 —0-141 +0-185 0-337 
—0-020 —0:539 —0:172 —0-100 +0419 40392 0714 
—0-328 +0199 +0824 40-109 T0117 —0:127 0 
2 604 0-732 0723 0402 0 285 060 
0-2504 0-0732 0-0723 0-0402 0 0411 00285 0 
25-04 7:32 7-23 4-02 4-11 2:85 606 


These loadings do not give any indication that any one test, or the 
mean estimate, is identical with the first common factor, or with any of 
the others. Hence there was no advantage to be gained by rotating the 
axes to coincide with any particular test or tests. Instead the first 
factor loadings were compared with the correlations between the entries 
in the table and the mean o/M for oscillation, giving Table XII. The last 
row of this table gives the loadings in an analysis of the seven tests and 
mental age, and shows that the effect of mental age is similar to that of 
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chronological age, as was to be expected from the intercorrelations 
already given (Tables У and УТ). 


Table XII 


Test 
кии Mean 
1 2 3 4 5 6 7 estimate Age 


LQ. 


Correlation with mean g/M +070 +060 +062 +062 +067 +061 +058 -032 —0295 +001 

Faret (аст loadings from +058 +048 +066 +056 +065 +052 +041 —046 -033 —0- 
аре 

First ut loadings from +058 +049 +065 +058 +062 +055 +044  — — 


$ (1) 
eae loadmgs from +055 +049 +061 +055 +059 +060 +041 — — 


$ VII (2) 


0-02 


First factor loadings (7 +060 +047 +067 +055 +067 +050 +042 — —086 
testa and mental age) 


The third and fourth rows give the corresponding loadings of each 
test with the first common factor from the analyses mentioned in § УП. 
[t is seen from the above table that the loadings of the tests, from the 
four analyses, are in good agreement with one another, and that they, 
together with the loadings for age, 1.9. and estimates, are also in fair 
correspondence with the méan o/M correlations. This correspondence 
gives further indication that the first, and most important, factor com- 
mon to the tests is that of oscillation. To verify this point in yet another 
way, а further analysis was madè, this time of a table containing the 
intercorrelations of the mean scores for oscillation (c/M), the seven tests, 
and the mean estimates. The first common factor loadings and the 
correlations with the mean score for oscillation are shown in Table XIII. 








Table ХПІ 
: Test 

Mean oo ——^ —— Mean 

score 1 2 8 4 5 в imate 
Loadings of first com- +097 +0623 +061 +0645 +4057 +063 +055 +048 -039 
mon factor 
n with mean — +070 +060 +062 +062 +067 +061 +058 -032 
О, 


In this analysis the first common factor accounted for 39% of the 
variance, and the next for 6%. The loadings are nearer the correlations 
with the mean o/M than in the other analyses, and the high loading of 
0-97 of the mean score points again to the common factor present in the 
tests being that of amplitude of oscillation. 
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ХП. Summary 


It has been shown that: 

(1) A common factor other than G is present in the tests given and the 
estimates obtained for steadiness of character, and that this'group factor 
is most closely identified with the mean score for amplitude of oscillation. 

(2) This group factor is significantly and negatively correlated with 
estimates of steadiness of character. 

(3) This group factor is independent of 1.9., and also is probably 
independent of what is measured by mistakes. 

(4) For the age range of the subjects used (114-164 years) this group 
factor shows a significant decrease with age and also with mental age. 
Its presence is still evident when the effect of age has been eliminated 
from the intercorrelations. 


In eonclusion, the writer wishes to express his thanks to Dr R. H. 
Thouless for his assistance in the discussion and analysis of the results. 
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I. INTRODUCTION 


Іх а previous investigation (8) an attempt was made to isolate the deter- 
mining factors in figure-ground articulation using modifications of the 
Rubin profile-vase drawing(4. Perception of one part of the field as 
figure seemed to depend, with normal subjects, on its smallness, sur- 
roundedness, the good continuation and closure of its lines, its greater 
articulation. It was also found that a truly ambiguous figure, i.e. one in 
which none of these factors was operating, "would be seen in terms of a 
previous perception in which one part of the field had definite figural 
properties; but this influence from a previous perception, established 
attitude or ‘carry-over’ from one figure to another, did not occur when 
the second drawing possessed other and opposite figural properties. In 
other words, if an ‘ambiguous’ figure followed one in which the profiles 
had been enhanced the tendency was for it to be seen as profiles also, 
but even a slight enhancement of the vase was sufficient to destroy any 
effect of the previous perception. 


II. METHOD OF INVESTIGATION 


The present investigation deals with the question of figure-ground 
perception in patients with cerebral lesions. The performance of 30 
patients with cerebral lesions (the experimental group) was compared 
with 30 *normal' patients, i.e. patients without brain involvement, from 
the same hospitals. The experiments were carried out at the Montefiore 
Hospital in New York, and the Neurological Institute in Montreal. 

1 The author wishes to express thanks to Dr К. Goldstein for his interest and 


encouragement in this study; and to Drs W. Penfield and W. V. Cone for the co-operation 
which made it possible. 
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No differentiation on the basis of localization of the lesion was made 
in this investigation. The patients were in the main post-operative cases 
with unilateral lesions, both hemispheres, frontal, frontal parietal, and 
temporal lobe cases being represented. 

Fig. 11 shows the modifications of the original drawing which were 
used. These consisted of a series of seven in which three enhanced the 
profiles, three the vase, while one was an ambiguous figure in which 
profile or vase could be seen equally easily by normal subjects. These 
drawings, on large cards, were presented singly to the patients. The order 
of presentation was either: 


X X 2 


* Ambiguous’ 


A PR ^^ 


S з 


Ambiguous, Profile 1, P 2, P 3, Ambiguous, Vase 1, V 2, V 3, Ambi- 
guous; or, Ambiguous, Vase 1, V 2, V 3, Ambiguous, Profile 1, P 2, P 3, 
Ambiguous. When the first Ambiguous figure was seen as a Vase, the 
subsequent card was Profile 1, and vice versa. 

The instructions were simply that the patient should tell what he saw. 


ПЕ RESULTS 

A normal record was considered to be one in which the ambiguous 
figure was seen either as profile or vase, the subsequent drawings in terms 
of their figural enhancements, the repeated ambiguous figures either in 
terms of how they were first seen, or modified by an attitude created by 
the preceding drawings. Twenty-seven, or 9095, of our normal patients 
gave such records; only two patients, or 6-695, in the experimental 
group gave ‘normal’ records. 


1 V3 was red in the original, with black markings; РЗ had red cheeks, and blue eye 
markings. 
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This leaves the twenty-eight records in the experimental group (and 
the three who deviated in the normal group) to be considered to see what 
light they can throw on figure-ground perception in cases of cerebral 
lesions. 

The deviations from the normal record were of four kinds: 

I. There is a marked perseveration of the attitude engendered by the 
first perception, such that the Ври№ seen in the first perception is 
maintained despite counter influences of figural properties. 

Example. If the first ambiguous figure is seen as profiles, no vase will be seen in the 
subsequent drawings despite their ‘vase enhancement’. 

П. There is а failure to recognize the ambiguous figure as any 
meaningful object, even after correctly perceiving all the other figures. 

ПТ. There is a rigidity such that the less dominant figure cannot be 
seen at will, despite its having been perceived in other drawings in which 
it was the dominant figure. | 

ТУ. There is an introduction of other objects in the place of profiles 
or vase, either throughout the whole series or in parts of it. 

Example. One [nene in the rit erimental group saw such a variety of objects as 
‘a mound of hay’ ( ) (P. 1); oe (v 5 25 People’ (P. 3); ‘a table’ (V. 1); 
‘a priest’s hat’ (V. M p A 

Table I gives the distribution | a deviations among the experi- 
mental and control groups. 


Table I 
Cortical 
group Controls 

Perseveration: 
3 places 4 0 
2 places 4 0 
1 placo 2 2 
otal 10 2 

Балиге: 

On ambiguous figure 8 1 
On other figures 4 0 
On all except P. 3 1 0 
Total 13 1 
Introduotion of new objects 6 0 
Inabihty to shift 4 0 
Normal records 2 27 
Total no. of deviations* 33 3 


* Since some records deviated from the normal in more than one way, the total of such 
deviations in the cortical group is 33; i.e. 28 patients out of the 30 showed one or more 
deviations. 


Table II shows examples of typical deviations as they appear on the 
records. 
Brit. J. Psychol. xxx, 1 4 


' 
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Table IT 
Order of 
presentation ^ Perseveration New objecta New objects Failures 
Amb, P P P Fiy - - 
V.1 PPP Mushroom У - 
У, 2 РРУ Tulip ү - 
V.3 Р -*V У У - 
Amb. P P P-Y Hay - - =- = 
Р.1 P-P- P Үү Haye Octopus PP - 
Р. 2 P PPP Priesta P PP - 
P.3 PP PV People P РРР 
Amb. PPP VY На - - - 
У. 1 ү Table V 
У. 2 У Priests hat У 
У. 3 У Cardinal’s hat ү 
Amb. ү Нау - 


* — stands for failure to perceive any object. 


Two other characteristics of the responses of the cerebral group may 
be mentioned here. Whereas the normal subjects frequently mentioned 
casually that these drawings were such that both figures could be seen in 
quick succession, even if only one ‘hit you in the eye’ to start with, only 
one patient in the cerebral group ever made such a comment, and in this 
case it was for him a genuine discovery which caused him considerable 
excitement. This does not mean that these patients failed to have both 
experiences, but the dual aspect, the ambiguity, the variation on a 
central theme, seems to have been.less striking to them. The other 
characteristic of the records of the cerebral group was the more frequent 
reference to concrete details in the pictures; the ‘man and woman’, 
Roosevelt, Washington, the red cheeks and black hair of Profile 3, ete., 
were commented on. 


IV. Discussion 

Brief mention must be made of the theoretical implications of these 
results. We have found that in these patients a simple perceptual ex- 
perience has different properties from those found in normal subjects. 
As many as 43% are unable to make anything out of the ambiguous 
figure, & drawing, however, which presents no puzzle for normals. One 
third of the patiente show the influence of an established attitude, & 
tenacious holding to the impression created at first, in the face of а 
counteracting perceptual influence, and an inability to pick out the two 
aspects of the figure simultaneously. We also find the rather surprising 
introduction of other, and not necessarily relevant objects, and the lack 
of ability to see the series as a series. But what do these things mean? 

We must assume, I think, from the failure on the ambiguous figure 
that spontaneous sensory organization differs in such patients in that a 
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given retinal stimulus distribution, which would produce a well organized 
experience in normals, may result in chaos, failure, for some of these 
patients. 

Secondly, the introduction of familiar objects, as for example the 
mound of hay and the priests seen by the catholic farmer, the lack of 
ability to see the series in its serial character, the emphasis on concrete 
detail, all point to the fact that theseepatients are less capable of taking 
a detached attitude in regard to their perceptions, and, where possible, 
incorporate them in a framework of tangible and concrete reality... 
evidencing perhaps what Goldstein (1,2) has called the ‘loss of abstract 
attitude’. 

Finally the marked perseveration of the original perception, the 
clinging to the established attitude, seems to be also a matter of this lack 
of detachment... the Ego, the core of the individual one might say, is 
involved to a greater degree even in such simple performances, and 
‘failure’ becomes a dangerous situation to be avoided, while the per- 
petuating of a successful response becomes a safeguard against possible 
difficulties. This appears most strikingly in certain individual patients 
who show real distress on being unable to make anything out of the 
ambiguous figure. Again, those patients who only see one figure through- 
out frequently assert that response with undue vehemence. 

The value of such findings would seem to lie in the fact that they 
may give us clues to certain qualitative differences in the experiences 
and behaviour of persons suffering from cerebral lesions, differences 
which might well leave unaltered a quantitative estimate of the intelli- 
gence level, and might well pass unnoticed in ordinary daily life, and 
yet if recognized may enable us to reconstruct more accurately the 
changed psychological world resulting from changes in the brain. 
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I. PRELIMINARY EXPERIMENTS 


IT is well known that if two notes of the same pitch are presented to the 
two ears, and it is arranged that they are of equal loudness and are in 
phase with one another, the sound which is heard appears to come from a 
source located somewhere in the median plane, though different observers 
vary as to its position in that plane. During some experiments in which 
the phase of one of these notes was changed by 180°, it was found that the 
sensation then produced by the two motes was quite different from that 
in the first case. The observer was conscious of a stimulus applied to each 
ear; the sensation was symmetrical but the source was no longer localized 
sharply in the median plane. When a sudden change from zero phase 
difference to 180? phase difference was made, a broad, diffused source of 
sound seemed to have been substituted for the apparent point source of 
the first case. This change was easily detected by the observer. The two 
telephones employed were fed from two separate secondaries on the out- 
put transformer of the amplifier following the heterodyne oscillator from 
which the pure tones used were obtained, and the connexions to one of 
these secondaries could be reversed by a switch. Interruptions of the 
telephone currents were made for about 1 sec. every 5 sec. During any 
one of these intervals of silence, a reversal could be made unknown to the 
observer; such changes were very rarely missed. The observer sat in a 
soundproof room and signalled when he considered that a change had 
been made. The frequencies used were 200, 400, and 3000 c./sec., and 
tests were made on three observers. 

An investigation of the change of intensity required in one ear to 
produce a definite localization to one side or the other was next made for 
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both cases, in the expectation that one might prove more sensitive to 
such changes than the other. 

Two amplifiers supplied the telephones, which were eaoh in series with a 1-megohm 
resistance. One of these circuits was connected to a centre-tapped transformer, with 
the centre-tap earthed, and a switch for connexion to one or other of the outer 
terminals for phase-changing; the terminal not in use was earthed through another 
1-megohm resistance. The voltages applied to the output circwte were arranged to be 
in phase by using a cathode-ray oscillograph in conjunction with a variable condenser 
(0-0015 „Е. max.) across one of the circuits. Since the output circuits are of high 
resistance and low inductance, the currents in them, and therefore in the telephones, 
will differ very little in phase. 

In the first results taken, the intensities used were sufficient to give a 
moderately loud note, say 30-40 db. above threshold. After the phase 
correction had been made and the intensities approximately equalized 
by obtaining a straight line at 45° to the axes on the oscillograph, small 
intensity adjustments were made to obtain ‘central’ localization. Then 
a series of readings was taken; the intensity was reduced slowly in each 
ear in turn, and the observer signalled when he detected a change in the 
localization of the combined note. The oscillograph showed that there was 
no phase change with the intensity changes actually needed. In every 
case the observer noticed the ‘return swing’ of the combined note when 
the original symmetrical conditions were restored. Results were taken 
at 400 and 800 c./sec. in this way with two observers. 

In the ordinary case of zero phase-difference, change of intensity in 
one ear sufficient to disturb the central localization causes an apparent 
angular shift of the sound out of the median plane. In the present case no 
such steady angular shift occurred; the change was from symmetry to а 
note located definitely in one ear. 


II. RESULTS OF MAIN EXPERIMENTS 


À further series of results was then taken with known intensities of 
the notes presented to the ears. Shunts were used on the telephones, and 
were adjusted to give monaural threshold intensity at 0 db. on the 
attenuator in each amplifier. Then settings were made as before with the 
attenuator at +50, +40, +30 and +20db. It was found that it was 
better to make the intensity adjustment before starting when the phases 
differed by 180°. Ten settings were made for each result in Table I, and 
the same two frequencies were employed. Most of the results were taken 
by two observers; one of them (J. W. H.) required far greater changes 
than the other (W. L. B.) though the ‘return-swing’ was easily detected 
by the latter. In fact, he complained that the rate of decrease of intensity 
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was too rapid in the first trials, and it was reduced when taking the 
results shown. Some settings by a third observer (J. Н. В.) agreed 
roughly with those of the second. 


Table I. Gradual intensity change (db.) for just perceptible 


: change of location 
Observer... J.W. H. . W.L.B. J.H.8. 
Ау 
Frequency 400 800 400 800 400 800 


Intensity 
а бо бз. 1o 0b cdd == 
| 120 25 48 26 11 09 08 10 05 04 24° 14 
+40db. 58 26 54 30 Ll 08 11 bL] e = — — 
+8045. 75 45 67 39 11 10 09 10 — — — — 
+00 T8 53 U8 39 10 18 10 07 07 07 14 17 
= wg 11: — Rm. EY. (бф ое хы ш T em 
dU. db {5 8 45 21 12 12 12 08 07 — — — — 


To find whether this discrepancy was due to some difference between 
the observers’ uniaural differential thresholds, these were determined for 
each observer at the frequencies and intensities employed in the fore- 
going. The output of one amplifier was used, and a fixed shunt of 1000 w, 
with a variable resistance № in series with it, was used on the telephone. 
It was arranged that R was short-circuited for about half a second every 
second, so that the intensity ‘in the telephone rose and fell twice a second. 
The note was presented to the observer at the required intensity, and the 
value of R was reduced or increased in accordance with his signals to 
determine the value of the unieural differential threshold. Then this 
threshold is given approximately in decibels by 20 log, (1+R/1000). 
Five settings were made at each intensity; if a rest were required, the 
observer could silence the telephone between settings by a switch. It 
will be seen from Table II that there is little difference between the results 
for the three observers. 


Table П. Untaural differential thresholds (db.) 
Observer ... J.W.H. W.L.B. Ј.Н.8. 
Frequency (с./вес.)... 400 800 400 800 400 800 
Intensity 


+50 db. 0-7 0-6 0.6 0-4 0-4 0-6 
+40 db. 0-9 0-7 0-7 0-4 — — 
+30 db. L0 0-5 0-7 0-4 — — 
+20 db. 0-9 0-7 0-7 04 0-4 0-5 


Using this latter form of ће apparatus, the detection of changes of 
location caused by sudden change in intensity was studied. The notes 
were balanced in intensity as in the first experiments, and then R was 
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increased from zero to about 100 о. The location of the note then 
changed from the median plane to one side when the phase difference was 
zero, or from the broad and diffused type of source to a note definitely in 
one ear when the phase difference was 180°. As R was reduced according 
to the observer’s requirements, this change gradually disappeared, and 
the value of R when it could no longer be detected was found. The 
variations in intensity caused by R were still noticeable at this stage. In 
these experiments it was found advisable to double the times for which Ё 
was open- and short-circuited. The results for two observers at various 
intensity levels and two different frequencies are given in Table ITI. The 
intensity changes needed by the second observer (W. L. B.) are again 
lower than those required by the first (J. W. H.), and though they are 
of the same order as his differential thresholds, he (W. L. B.) maintained 
that intensity variations were still audible at the settings made. 


Table III. Sudden intensity change (db.) for just 


perceptible change of location 
Observer J. W. H. W. L. B. 
r 
Frequency (с./вес.) ... 400 800 800 400 
—^— 
0° 180° 0° 180° * 0° 180° 0° 180° 
Intensity 
+50 db. 40 2-5 2-8 23 0:6 0-5 — — 
+40 db. 28 2-0 23 2-8 • 0-6 0.6 0-6 0-6 
+30 db. 3:2 43 2-9 2-3 0:7 0-6 ad 0-9 
+20 db. 3-5 29" 2-6 3-2 1:0 0-8 0-9 0-8 


A comparison between the just perceptible gradual changes of phase 
for differences of phase between the notes of 0° and 180° was also made. 
These tests were carried out during some work on the variation of the 
amount of these changes with frequency; it is hoped that a fuller account 
of the apparatus and the methods used will be published shortly. Both 
phase and intensity of either note could be independently varied. The 
phases of the notes were equalized (or opposed) before the start of an 
experiment, and the intensity of one varied a little to give ‘central’ 
localization as already described. At a given signal, the phase of one 
note was slowly changed until the observer signalled that a change of 
location had been detected. Precautions were taken to ensure that no 
external criteria were used. All the measurements were taken with notes 
at 50 db. above threshold. 

The results for the three observers indicate that there is no significant 
difference between the least perceptible changes of phase detectable with 

' either phase relation at a given frequency. Both show an increase in the 
amount of change required as the frequency is increased, and at about 
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1500 c./sec. it becomes impossible to detect a change of phase with either 
phase relation. A typical set of figures is shown in Table IV; they seem 
to indicate that failure occurs at a rather lower frequency when the notes 
differ in phase by 180°. These deductions are confirmed by some further 
experiments in which sudden phase changes were made and the least 
perceptible change was found. 


Table IV. Gradual phdse change (degrees) for just 
perceptible change of location (J. W. Н.) 
Frequency (0./sec.) ... 600 700 800 900 1000 1100 1200 1300 1400 
Phase difference 0° 245 28:0 23:3 23-7 208 222 31:0 6590 — 
180° 300 200 283 275 216 300 1080 1130 — 
ПІ. Previous WORK 

It is of interest to note that in the experiments of Halverson! on 
binaural localization the effect of varying the relative phases of the two 
notes was investigated, and the subjective phenomena when the difference 
was 180° were also noted. His observers stated that the sensation was one 
of a double sound of equal intensity at the two ears, and that there was 
no clear image in the median plane. As the phase was varied slowly 
through the position. of 180° phase difference, the combined sound did not 
pass through the head; the observer was conscious of two distinct images 
on the aural axis, and as the phase changed one approached the median 
plane from one side, while the other receded and finally disappeared. 
Though the observers in the present work were unaware of these experi- 
ments and made no special introspections as to the nature of the change, 
the descriptions of the effect offered by them and given above are much 
the same aa those of the trained introspective observers of Halverson. 


IV. Summary 
The least perceptible variations in the relative phases and intensities 
of two notes differing in phase by 180? and 0? have been compared, and 
little difference found between them. The sensations experienced in the 
first case are described. 


The author wishes to thank the Medical Research Council for grants 
which made the work possible, and to express his appreciation of the 
suggestions made by Dr J. H. Shaxby, in whose laboratory the experi- 
ments were performed. 


1 Halverson, Н. M. (1022). Amer. J. Psychol. xxxin, 178. 
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I. PHENOMENAL REGREBSION FOR BRIGHTNESS AND WHITENESS 
(1) Method of experiment 
Іх a former paper(1) it was shown that West African students show a 
greater tendency to phenomenal regression for shape and size than do 
British students. The aim of the following experiments was to find out if 
these African students showed also a greater tendency to phenomenal 
regression in the perception of brightness and whiteness. 

Às in the earlier tests the subjects were natives of the Gold Goast, 
Ashanti and Togoland, male students of the Presbyterian Training 
College, Akropong; on the average they were about eighteen years of age. 
The procedure was a copy of that used by Dr Thouless in his experiments 
with Scottish students). A white disk 4in. square was supported at 
right angles to the table and to the subject’s line of vision, at a distance 
of 290 cm. from the source of light. A grey disk of the same size was 
arranged so that the subject saw it to one side of the white disk and 
separated from it. The distance of the grey disk from the lamp was 
adjusted until the subject reported that the two disks looked equal in 
brightness or whiteness as the case might be. 

The disks were cut from Zimmermann's series of fifty grey papers, one being the 
standard white and the other no. 13 grey. The latter had а reflectivity 0-228 that of the 


white. The sole source of light was a 44 У. electric bulb, and the subject sat behind the 
lamp. 
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The instructions were: “That is в, white disk, and this is а grey one. When I hold 
it here (holding the grey disk well behind the point at which ite luminosity equalled 
that of the other) it looks less bright than the other. As I bring it nearer to the lamp, 
it looks brighter and brighter, until finally it looks brighter than the other one. Now 
I want to find the exact position at which it looks the same brightness as the other 
one.” | 

After preliminary practice three ascents and three descents were 
made, and the mean was taken t6 represent the position at which the 
disks seemed equally bright for that subject. The same procedure was 
used to determine the position of equal whiteness. On each ascent and 
descent the subject balanced both for brightness and for whiteness. As in 
the earlier tests the measure used was the ‘Index of phenomenal regres- 
sion’ (P.R.), ie. (log P—log S)/(log R—log S), where P is the numerical 
value of the phenomenal character, S that of the stimulus character, and 
R that of the real character. 

(2) Results 

Forty subjects were tested. None of them failed to make a consider- 
able difference between the position for brightness and that for whiteness. 
Only in one case was the ratio of Р.В. for whiteness to that for brightness 
less than 1-35. This makes an interesting contrast to Dr Thouless’s 
results 2); out of forty-five Scottish students he found twenty-two for 
whom that ratio did not excted 1-35, and for ten of these the position of 
equal phenomenal brightness was also that of equal phenomenal whiteness. 

The mean African р.в. for brightness was found to be 0-281. The 
European mean found by Dr Thouless was 0-325. The difference is 0-044, 
and the Р.Е. of difference 0-015. There was only one negative case. Thus, 
contrary to expectation, the African students showed less р.в. for bright- 
ness than did the European students. The medians and quartiles are 
shown in Table I. 


Table I 
First; Last 
Group No. Lowest quartile Median quartile Highest 

Index of р.в. for brightness 

European 104 (Negative) 0-19 0-305 0-47 0-66 

Afncan 40 (Negative) 0-16 0-28 0-39 0-56 
Index of р.в. for whiteness 

African 40 0-548 0-666 0-708 0-729 1-00 


The mean African р.в. for whiteness was 0:698. One subject saw the 
grey paper still grey even when it was touching the lamp. Dr Thouless 
publishes a list of only eight subjects’ р.к. for whiteness; their mean is 
0-606. This is 0-092 less than the African. As the sample is so small we 


W. M. BEVERIDGE 59 


may apply the x? test, forming a fourfold table about the median of the 
group as a whole(?). With Yates’s correction for continuity we find x? 
equal to 3-75. The likelihood of this occurring by chance ‘sampling is 
practically one in twenty. 

Thus we find that while the African students have less Р.В. for 
brightness than the Scottish students, they have probably more for 
whiteness. It was whiteness, not brightness, however, which Dr Thouless 
found to correlate highly with phenomenal regression for size and shape. 
It is interesting to note that with the Africans there seems to be & small 
negative correlation (— 0-27 + 0-098) between Р.В. for brightness and Р.В. 
for whiteness. 

П. A PICTURE PREFERENCE TEST 

The aim of this experiment was to discover if the African’s greater 
tendency to phenomenal regression affected his appreciation of pictorial 
art. Dr Thouless has shown that certain features of Oriental art, “the 
absence of shadows, and the partial or total absence of perspective”, are 
probably due to the fact that Orientals have a large tendency to pheno-. 
menal regression (4). These features are seen also in the work of African 
artists such as Enwonwu, Ibrahim, Nnachy, and Ibeto(5,0) and in the 
drawings of African school children and college students. Do Africans, 
therefore, regard these features as merits? Do they prefer Oriental 
pictures to European? 

The subjecta were again Gold Coast studente. The material used was 
a set of eighty coloured postcards, forty of famous European pictures, 
and forty of Japanese, Indian, and Persian pictures. (The former were 
mostly published by The Medici Society, and the latter by the trustees of 
The British Museum.) These pictures were paired roughly according to 
subject, and exhibited on a board, eight at a time, the European picture 
being sometimes on the right hand and sometimes on the left of the 
Oriental one, e.g. 

Sheltering from a Shower (Kiyonaga) The Little Street in Delft (Vermeer) 


From the May Border (Whittington) Bird on a Rose-tree Branch (Hokusai) 
Child Upsetting a Goldfish Bowl (Utamaro) Pas Méche (Bastien-Lepage) 
Head of a Girl (Vermeer) Two Girls (Shigemasa) 


The subjects were unaware of the fact that one picture in each pair was 
European and the other Oriental. 

Each student was asked to state on a slip of paper which picture in 
each pair he preferred and also which one of the eight he liked best of all, 
About a hundred men took part, but not all voted on every set of pictures; 
2827 votes were cast. 
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The results were contrary to expectation. Western pictures received 
2480 votes (86-5 °% of the total number), while Oriental pictures received 
only 337 votes (13-5%). Only two Oriental pictures were more popular 
than the corresponding European ones; “Ten Thousand Acres” by 
Hiroshigi was preferred to Farquharson’s Dawn", and the “Persian 
Miniature from the Fable of Kalilah wa Dimnah” was more popular than 
Margaret Tarrant's “Sylvan Melody”. In no case was an Oriental 
picture the favourité on the board. 

These results show clearly that, in spite of high phenomenal regres- 
sion, African students prefer European to Oriental art. We must re- 
member, however, that these subjects had been used to seeing European 
pictures from their earliest school-days, whereas Oriental art was new to 
them. Had they been untouched by European influences the results 
might have been quite different. 

It is interesting to note some of the reasons given for liking pictures. 
Of these the most important seemed to be the illusion of reality: “ Any- 
body looking at the picture thinks that parts of the paper are bulging 
out”; “The work does not look flat", “The picture represents things 
naturally so as to make pegple forget themselves when they are looking 
at it.” A glance at the most popular picture of each set confirms this: 
“From the May Border” (Whittington), “The Angelus” (Millet), “La 
Laitiére” (Greuze), "Flatford Mill" (Constable), “The Cornfield” 
(Constable), “The Boyhood of Raleigh” (Millais), “Dutch Interior with 
Soldiers” (de Hooch), “Opal Morning” (Mary Holden Bird), “The 
Duchess of Milan” (Holbein), “The Young Warrior" (Rembrandt). 

Admiration for the artist's technique was also frequently expressed: ` 
“The quality and folds of the cloth are very well shown”; “The colours 
merge very gradually” ; “ The light and shade are very skilfully painted" ; 
“One can see the pattern on the lady’s dress and the dazzling earring”. 
Some pictures were liked because they told a story, and others because 
they seemed to represent ideal conditions: "Everything in the room is 
neat and in its proper place" ; “The lady’s hair is beautifully brushed and 
combed”; “The building is a masterpiece of modern architecture; it is 
like the palace of a great monarch”. This last was a reference to Vermeer’s 
“Little Street in Delft"! 


III. MENTAL COMPROMISE IN ESTIMATING DIRECTION 
(1) Method. of experiment 
The following test was devised to find how far one's judgment of the 
horizontal depends on visual clues; to study individual and racial 
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differences in this; and to discover if it is connected in any way with age, 
intelligence and temperament. 


The apparatus used was a large wooden cupboard, 6 ft. 6 in. by 54 by 20 in. It 
was mounted во that it could be easily tilted to an angle of 25°. A stick, 294 by 2 in. 
by 2 ш., was hinged to the end of the cupboard 29 in. from the floor so that it could 
swing up and down; this was connected with a pointer which moved across a dial on 
the exterior of the cupboard. There was а smgll translucent window 9 in. square in the 
roof. The interior was dark, unpainted wood. 
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Fig. 1. On the indicator---:----- shows the horizontal and — -— -—-—- the 
direction of the floor of the cupboard. 


The subject entered the cupboard when it was upright, was shown the 
stick and ita movement, and given the following instructions: 


When the door is shut the cupboard will be slowly tilted; hold on to the sides while 
this is being done; then take the stick and hold it at what seems to you to be level with 
the ground outside, so that if а dish full of water were sitting on the stick, the water 
would not run out. Do not try to calculate, but hold it at what looks level to you. 


After two or three preliminary experiments the subject raised the, 
stick and brought it down to apparent level, then lowered it and brought 
it up to apparent level. Five ascents and five descents were made in this 
way, and the mean was taken to represent the phenomenal level for that 
subject. 
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The subjects were fifty-two West African male students, on the 
average about 19 years of age, and twenty Europeans, ten men and ten 
women, ranging in age from 25 to 50 years, the average being about 35. 

(2) Results 

With six exceptions (two Europeans and four Africans) there was a 
large mental compromise; the visual clues afforded by the walls, floor 
and ceiling of the cupboard greatly affected the judgement. As a simple 
measure of this let us take the error of the subject’s estimation divided 
by the angle of tilt of the cupboard, 25°. It is obvious that if a subject 
were guided entirely by the visual clues he would hold the stick at an 
angle of 25° off level, and his score would be 1-00. If he were unaffected 
by visual clues he would hold the stick level and his score would be 0-00. 
Apart from the six exceptions mentioned above, whose scores were 
negative, all the scores lay between these extremes. The European mean 
was 0-498 (12-45° of error); the African mean was 0-418 (10-45? of error). 
There were great individual differences, the results lying roughly on the 
normal curve. The medians and quartiles are shown in Table II. 


X Table II 
First Last 
Group No. Lowest quartile Median quartile Highest 
African 52 (Negative) 0-219 0-433 0-619 0-900 
European 20 (Negative) 0 434 0-543 0-642 0-858 


The subjects whose scores were negative present an interesting 
problem. They may be compared with those whose scores were negative 
in the ‘Brightness’ test for phenomenal regression (2). In this present 
case, however, there must presumably be some kind of overdone reaction 
against what is felt to be the misleading nature of the visual stimuli. 

In most cases the subject’s judgement in this experiment was not so 
stable as in those for phenomenal regression. Complicating factors such 
as mental set, and possibly fatigue and health, may affect the judgement. 
In actually performing the experiment one has a feeling of being slightly 
dazed or bewildered, probably because sets of perceptual cues, usually 
found to be in agreement, are here in conflict. 

Considering these facts we must be cautious in drawing conclusions 
from this test. As Table II shows, however, there seems to be a slight 
racial difference, the Africans on the average estimating level more 
accurately than the Europeans. This was to be expected; their greater 
tendency to phenomenal regression suggests that their perception is 
guided less by visual and more by other cues than is that of the European. 
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(In teaching and in giving intelligence tests to Africans I have found them 
apparently less interested in and efficient with pictures and diagrams 
than most Europeans, and proportionately more so with words.) 

To test the significance of this apparent racial difference we may form 
a fourfold table round the median of the two groups taken as a whole 
(see Table ТП). | 


Table ТП 
No. below No. above 
median , median 
Africans 30 22 
Europeans 6 14 
x!-448 


A value of x? is thus obtained which would not occur by the chances of 
sampling from identical populations more than once in about twenty- 
seven times. This apparent racial difference may be due in part to the 
European subjects being older; but, on the other hand, they were almost 
certainly also more intelligent, and these two factors would tend to 
cancel each other out. We must, however, remember the probable effect 
of practice; from early childhood Africans are used to carrying loads 
balanced on their heads. 


(3) Relationship of mental comprontise in the estimation 
of direction with other factors 

(a) Age. The African subjects varied little in age. With the Europeans 
there seemed to be a tendency for age to increase the ratio of mental 
compromise. The correlation was 0-517 + 0-112. From Fisher’s Table VA (3) 
we find a value of P practically equal to 0-02. Taking into consideration 
the similar connexion between age and phenomenal regression, we have 
the suggestion that the effect of experience on perception increases with 
age at the expense of the effect of the stimuli actually present. 

(b) Intelligence. On the basis of personal knowledge and their College 
record, 24 of the Africans were ranged in order of intelligence. A correla- 
tion of — 0:41 was found between intelligence and ratio of mental com- 
promise in estimating direction. This is just significant (Р = 0:05). 

(c) Temperament. Three people working independently arranged the 
twenty Europeans into five classes ranging from very extroverted to very 
introverted. As the correlation between the three gradings was high, the 
combined grading may be regarded as fairly accurate. There seems to be 
a connexion between extrovert tendencies and mental compromise in 
direction. The correlation was 0-486 + 0-114. From Fisher’s Table Va we 
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find that Р is roughly 0:03. As a further test, fourteen Africans were 
chosen by two observers as being extroverted and fourteen as being 
introverted. A fourfold table was formed giving a value of y?— 2-33. 
This would occur in chance sampling about once in seven times, but it 
tends to confirm the previous result. 

(d) Phenomenal regression. There seems to be а positive connexion 
between this and tendency to mental compromise in direction. Un- 
fortunately only twenty subjects did both tests, but a value of P was 
found equal to 0-036. 


IV. Summary 


1. African students show less phenomenal regression for brightness, 
more for whiteness, and therefore more discrimination between the two, 
than do British students. 

2. This great tendency to phenomenal regression is reflected in 
African art, but it does not lead African students to prefer Oriental to 
European pictures. . 

3. Our perception of the horizontal depends to a considerable extent 
upon visual clues. When these contradic} the more reliable internal 
clues, most people make ай unconscious mental compromise. 

4. There are very large individual differences in the amount of this 
mental compromise. x 

5. There is very probably also a racial difference, Africans being less 
affected by the visual clues than Europeans. 

6. Mental compromise in estimating direction has a positive corre- 
lation with age, with extrovert tendencies of temperament, and very 
probably with phenomenal regression. It probably has a negative one 
with intelligence. Further investigation is, however, necessary. 
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General Psychology from the Personalistic Standpoint. By Упалам 
STERN. Translated by Н. D. SeogRL. New York: Macmillan. 1938. 
Pp. xxii--589. 208 net. 


Titchener has often been held out to us as the Englishman who represented the 
German psychological tradition in America, but it is seldom recognized that the late 
William Stern has a strong claim to the title of the Jew who represented the British 
psychological tradition in Germany. If only for this reason, Dr ВроехРв distinguished 
translation of the Allgemeine Payclologie is worthy of a warm welcome ш this country. 
It is quite impossible to read this book and to remain unimpressed by the remarkable 
parallelism between Stern’s systematic outlook and the central tradition of British 
psychology. Stern's Personalistik, in its peychological aspects, is essentially the 
position of Ward restated in the context of contemporary experimental science. But 
this psychology, unlike Ward's, 18 no ‘generalized’ psychology. Stern’s early trainjng 
in Applied Psychology has left him in no doubt as to the supreme reality and signifi- 
cance of individual differences. The roots of ‘personalistics’ clearly go back to the 
classical researches embodied in*the Differentielle Psychologie and the celebrated 
seriea of Bettrage zur Psychologie der Aussage. And these, in their turn, may surely 
be traced to the epoch-making contribution of Galton. 

William Stern’s theory of memory, elaborated at great length in Part П of this 
book, is of particular interest to English readers. If the first place, he rejects out of 
hand the outworn doctrine of memory traces, and introduces in ite stead a theory of 
psychical dispositions almost identical with that of Stout. In the second place, he 
accepts as fundamental the distinction between ‘bound’ and ‘free’ ideas—a dis- 
tinction which most of us have come to associate во intimately with the writings of 
Ward, Stout, McDougall and Hobhouse. And in the third place, his treatment of 
remembering itself, with its emphasis upon fluidity and construction, challenges 
serious comparison with the more recent writings of Bartlett. The insufficiency of 
associationism, moreover, was clearly appreciated by Stern, and the necessity for a 
dynamic approach to the central problems of psychology is exploited with a persuasive- 
ness reminiscent of Stout and a vigour unmatched in the most outspoken polemics of 
MoDougall. William Stern is surely entitled to a high place in a generation of psycho- 
logists whose principal contribution has lain in freeing their science from the arid 
sterility of the Leipzig tradition. 

Dr Spoerl deserves our warmest congratulations upon the competence and skill 
with which he has carried out a difficult piece of translation. The text of the original 
German edition (which appeared in 1935) has been considerably revised, the author 
tells us in his Preface, “to meet the requirements of English and American readers". 
The bibliography, too, has been extensively modified, presumably with the same some- 
what nebulous end in view. This appears in six parte, and is comprehensive enough, 
though much of the material quoted has little explicit reference to the text which 
precedes it. 

It is to be hoped that the publishers will see their way to preparing an English 
edition of this book, more dignified in appearance and less costly in price. Such & 
step would undoubtedly assist m realizing the author’s wish that “the English form 
of the book may strike a sympathetic note”. 
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Human Understanding and its World. By К. W. МомвАВВАТ. University 
Press of Liverpool (London: Hodder and Stoughton). 1937. Pp. 
xx+480. 15. net. 


Human Powers and their Relations. Ву К. W. Момвавват. University 
Press of Liverpool (London: Hodder and Stoughton). 1938. Pp. 
xvi+289. 108. 6d. net. 


These two books have to be considered together, and represent a work planned 
and carmed out on the grand scale. Together they range over the greater part of 
human history and they cover а vast number of specialized problems m both physical 
and biological science. In a very wide sense indeed they may be considered as a con- 
tribution to psychology, for they deal with human ideas and with the relation of these 
to the social and material world. But the empirical psychologist looking for indica- 
tions as to exactly how the ideas which are diso at length are formed, or even 
precisely what they are to be taken to mean, will be somewhat disappointed. 

The sub-title of the first volume 18 A Study of Societies. There are parte named 
respectively JUustration of Imagination in History, The Scientific Image, and The 
Making of the Image and sts Significance. Image and аа here are general 
words for any process of contact with and mnterpretation of the external world. The 
general contention 18 that any human individual knows himself and his fellows in 
two ways: directly, by way of action, and indirectly through the medium of some 
sensorial equipment. m this he tends to look upon himself and the world as con- 
stituted by а duality of ‘power’ and ‘matter’. But this is a mistake, because the 
second interpretation is really derivable from the first, and as soon as the relativity 
of all indirect ways of ‘knowing’ is recogni it ecomes clear that all nature must 
be regarded as ‘purely dyngmio* Not only so, but, apparently, we have to admit that 
all world ‘assemblies’ are made up of ‘power units’ of the same order though of very 
varying behaviour characteristics. That units of this kind should join into dynamic 
systems is a ‘common terrestrial event’, and wherever such systems are found it is 
also found that apparent behaviour is the expression of a ‘universal molination to states 
of balance’ and a tendency to seek more and more stable and wide integrations. 

The second volume is occupied by a prolonged discussion of the ways in which 
the author believes these hypotheses to be achieved by man through the exercise of 
his ‘Knowing’, and of their applications to fairly simple physical and biological 
problems, and to immeasurably complex problems of human social organization. А 

It is 1mpossible not to admire the pertinacity and skill with which the author has 
carried through an immense task. Hardly any readers will be able to follow him all 
the way because the specialized knowledge demanded is too t, but most intelligent 
readers will find much to interest and stimulate them. Monsarrat is probably 
much too uncritical of views which appear to him to fit in well with his general picture, 
and he is bound to slur over many of the $ difficulties. He does not define his terms 
very clearly, and, as has been said already, the actual psychology of idea-formation 18 
not really discussed at all. Nevertheless he has accomplished an enormous task, and 
the effort to relate and read some general meaning into large tracts of data which 
commonly are considered only in a specialist manner was well worth while. 


The American Criminal. By Евмизт ALBERT Hooton, with the col- 
laboration of the Statistical Laboratory of the Division of Anthro- 
pology, Harvard University. Vol. т: The Native White Criminal of 
Natwe Parentage. Harvard University Press. 1939. Pp. 309, with 
an appendix of tables. $10.00. 


“This”, say the publishers, “is the first of three large monographs which will 
present fully the materials and results of a survey of race and nationality in relation 
to crime in the United States, carried out by the division of anthropology of Harvard 
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University with the cooperation of the Massachusetts State Department of Mental 
Diseases." The work is claimed as “the most extensive anthropological study of 
criminals ever made”, and it certainly appears that the olaim is not exaggerated. 
Tremendous in size as the work is—a great amount of space is occupied by the very 
complete presentation of statistical tables—it is throughout very clearly and (езеп 
written and is full of interest. There is a good historical introduction in whic 
Lombroso receives a certain amount of well merited rehabilitation, and Goring’s 
magnificent work is treated with discriminating sympathy. The general bulk of the 
disoussions concern sociological and morphological characteristics, with considerable 
reference also to topographical, oooupati and racial factors. Eve is 
admirably summarized at the end. The English price of the work is 42s. (Oxford 
University Press), and 16 seems highly desirable that a somewhat cheaper edition 
should be published, in which only a selection of the statistical material need be given. 
The full monograph contains 400 or more pages of tables. 


Crime and the Man. By EnNzsT ALBERT Hooton. Harvard University 
Press (London: Oxford University Press). 1939. Pp. ix+403. 
16s. net. 


This 18 not a summary of the same author's American Criminal. It is an account 
for the general reader of the whole investigation of which that work presents only 
one-third. It is free from tables, but contains & lot of highly ingenious drawings. If 
any reader extracts more from these drawings than is meant it will be his own fault, 
for precisely what is meant is clearly explained in the Preface. The work deals with 
orime and criminals in North America. It is informed with fact and written with the 
most admirable good humour anc incisiveness. It is rather sociological and morpho- 
logical than psychological, as psychology in this field has usually been understood. 
But it is most highly desirable that it should receive serious study from peyohologiste. 
It does make proposals and make them incisively. And it does present an aspect of 
the problems involved which people who are oly preoccupied with individual 
studies very often and somewhat disastrously overlook. 


Personal Aggressiveness and War. By Е. Е. M. DURBIN and JOEN 
Bownsv. London: Kegan Paul, Trench, Trubner and Co., Ltd. 
1939. Pp. уш-+ 164. 5s. net. 


This book contains an essay which apparo originally in 1938 as part of a 
ap entitled War and Democracy, edited by E. F. M. Durbin and G. E. G. 

tlin. The argument of the main part of the essay is that the inherent aggressiveness 
of the individual is thwarted and repressed when it runs contrary to the dictates of 
society. Th P pem of this repressed. aggressiveness and the feelings of guilt which arise 
from it are relieved by displacement and projection upon some real or imagined enemy 
of the social group, the scape-goat; and the tendency is enhanced by the 'anrmistic' 
tendency to attribute disasters and misfortunes to the antagonism and evil machina- 
tions of certain persons—among primitive tribes of evil spirits, and in modern 
civilized societies of Jews, capitalists, eto. This thesis is most ably exposed, and is 
well supported by the evidence adduced in the appendix, which has been drawn from 
the psychological study of children, from peyoho-therapy, from, anthropological 
studies of primitive societies, eto. Unfortunately, though the diagnosis of the disease 
seems convincing, the remedies suggested—tentatively, it is admitted—are less во. 
When the authors pass from observation to prediction, and attempt to assess the 
relative values of pacifism v. collective security, and the affectiveneas of various 
methods of educational treatment, they seem to lose their objectivity and psycho- 
logical insight. Social psychology is not yet in a state sufficiently advanced to allow 
of reliable predictions as to the behaviour of the complex groups of modern civilized 
society. 
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Causes of Crime: Biological Theories in the United States, 1800-1915. 
By Автнов Е. Емк. Philadelphia: University of Pennsylvania 
Press (London: Humphrey Milford). 1938. Pp. xi+309. 14s. net. 


This is an interesting and well-documented study of theories about the causation 
of orime current m the U.S.A. throughout the period under review. It shows a general 
development from dogmatic and general theorizing to a more scientifio and, in man 
ways, а more individualistic type of approach. The author shows also that to 
the end of the period the individual studses are complemented by the very widespread 
use of statistical techniques. The ral upshot of the whole survey is that the 
criminal is now to be regarded neither wholly as a product of environmental forces 
nor as a result of inborn biological factors. He is not to be characterized simply by 
making a list of composite traits, but must be considered, like any other person, as a 
‘functioning, integrated’ personality. A very excellent bibliography is included. 


Taste and Temperament. By Joan Evans. London: Jonathan Cape, Ltd. 
1939. Pp. 128+48 illustrations. 10s. 6d. net. 


The author of this book advances an interesting and suggestive theory, namely 
that artistic taste is a function of individual temperament and that each tempera- 
mental type creates and appreciates its characteristic form of visual art. But per- 
suasively as itis put forward, the thesis seems to be entirely speculative. The particular 
typology selected—that of quick and slow introvert and extrovert—is not based 
upon any kind of enquiry or investigation into individual temperament or reaction to 
art forms, but upon a rather ме уе) study of the typologies previously suggested 
by psychologists and others. The analysis of the various art forms and of their manner 
of appeal is masterly; and the evjdence as to the particular form most characteristic 
of the artusts of a given temperamental type 15 fairly convincing. But it does not seem 
to follow that there is the same correspondence of taste and temperament in artistic 
appreciation as m artistic creation. Indeed, the Jungian theory might lead us to 
кре the opposite. But even though the author’s argument is largely speculative, 
it does lead to the valuable conclusion that it is useless to try to persuade people, 
and especially children, to appreciate forms of art to which they are temperamentally 
antipathetic, Unfortunately the other suggestions cannot be followed up until more 
is known of temperamental types and of their characteristic tastes. 

The book is beautifully prmted and illustrated. 


Practical Child Psychotherapy. By Curr Вовмнигм. London: John 
Bale Medical Publications, Ltd. 1938. Pp. 177. 10s. 6d. net. 


Starting from the standpoint that “the body of the child is largely the centre 
around which conflicts and their resulting neurotic reactions appear to be grouped”, 
the author describes the diagnosis and treatment of the various somatic disorders in 
children which are mainly or partly psychological in origin. He stresses the im- 
portance of observing and where possible modifying environmental difficulties; and 
also of allaying the actual somatic symptoms with rest, exercise, eto. Various 
methods of psychological treatment are also advised and described, but rather aketchily. 
In fact, as Ив title umplies, the book will probably be of more value to the medical 
practitioner than to the lay psychologist or psycho-therapist. But из usefulness is 
somewhat impaired by the stilted and involved 1 age of the translation. A good 
bibliography is appended, though it is suggested that more English translations of 
German books might be included. 
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Modifications proposed for British use of the Revised Stanford-Binet Tests 
of Intelligence, in Measuring Intelligence, by Lewis M. Terman and 
Maud А. Merrill. By Tue бооттізн Сосхоп, For RESEARCH IN 
Epvcation, 46, Moray Place, Edinburgh, 3. 1939.. 


The Scottish Council for Research in Education have prepared duplicated ee 
(Copyright, All Rights Reserved) of their proposed modifications in the procedure 
ind. scoring of the.new Revised Stanford-Rinet Tests of Intelligence (Terman and 
Merrill), designed to render them more suitable for British children. Copies are 
available to accredited testers on application to the Research Council. These modifi- 
cations have the approval of Prof. Terman and Dr Merrill. They agree with some of 
the modifications by the English Committee under Prof. Burt, but do not 
go as far as these. The original standardization is retained. 


The Nineteen Thirty Eight Mental Measurements Year Book of the School 
of Education, Rutgers University. Edited by О. К. Вовов. New 
Brunswick, Jersey, U.S.A.: Rutgers University Press. 1938. Pp. 
xv+415. $3.00. 


This book, which is published to some extent as an experiment, gives a very 
complete and comprehensive list of descriptive references to current tests and their 
uses. It deals also with Mental Measurement books, with research and statistical 
methodology books, with nee Pee reports about testing technique and 
practice, and gives both a periodical directory and index and a publishers’ directory 
and index. There are also full indexes of all titles dealt with and of all names of authors 
referred to. But the book is more than just a list.e All the-articles and books dealt 
with are briefly described, and in general the descriptions are very clear and good. 
Further, in the cases 1n which articles and books have been reviewed, a selection of 
the reviews is abstracted and their relevant comments indicated. Consequently 
it is possible to get a fairly good idea both of the matter of the publications listed and 
of its value as a contribution to psychological theory and practice. The amount of 
work involved, both on the part of the editor, and on the part of his many contributors, 
must have been very great indeed. It is to be hoped that the book will find a place 
in the libraries of al psychological departments and research centres, and that the 
editor will be encouraged to continue a task which, though it must be arduous, will 
be of undeniable service to all students who wish to engage in research in the general 
field covered. 


Foundations of Educational Psychology. By Peter Sanpirorp. London: 
Longmans, Green and Co., Ltd. 1938. Pp. xv +464. 12s. 6d. net. 


The foundations of educational psychology seem to be mainly biological and 
hysiologioal, with a superstructure firmly built up from biometry, psychometry and 
ateonian behaviourism. A rather airy top floor is constituted by the nature of 
intelligence and personality, but the Freudians and the Gestalt psychologists have 
been driven into the attics, and the child study of Buhler, Isaacs, eto., seems to have 
been thrown out of the window. The specialist would find himself at home in the lower 
part of the building, and indeed might employ himself usefully there (the study of the 
inheritance of mental characteristics is a valuable one). But the upper part is more 
suitable for the tyro. This method of construction may be instructive to the experi- 
mental psychologist; is it really helpful to the student of education? 


] 
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Manhood in the Making. Edited by T. Е. Coane. London: Peter Davies. 
1939. Pp. xi+347. 10s. 6d. net. 


‘There has been recently a rapid spate of books consisting of heterogeneous ool. 
lections of essays or articles by various authors, with or without some attempt at 
editing into coherent wholes. The editor of this latest example seems to have en- 
deavoured to select his authors in accordance with a pre-arranged scheme, во that they 
might demonstrate exhaustively the various aspects of the boy’s development, in 
relation to his environment and. hus edycation. Unfortunately no connected system 
of ideas is ascertainable running thro the various essays; and contradictions are 
frequent and unexplained. Moreover, although many of the essays, taken singly, 
are interesting, their cumulative effect is wearisome; for ex cathedra pronouncementa 
are аз a rule unsupported by evidence, and vague generalizations yield few concrete 
and specific examples. There are of course certain honourable exceptions to these 
strictures, of whom Prof. Burt affords the most striking. But we are forced to con- 
clude that this type of book is of doubtful value unless there is some real collaboration, 
or some fundamental unity of ideas, between the different authors. 


The Rediscovery of Man. By Henry С. Linx. London: Macmillan and 
Co., Ltd. 1939. Pp. ix+257. 7s. 6d. net. 


Describes how young men and women, by playing competitive games, can become 
good mixers, and hence Make Good. 


А Study of Jealousy as differentiated from Envy. By T. M. ANKLES. 
London: Arthur Н. Stockwell, Ltd. 1939. Pp. 112. 3s. 64. net. 


This book contains the account of a piece of research work carried out for the 
Academic Postgraduate Diploma in Psychology. The material was obtained in the 
main by asking casual acquainjances to say what they ‘felt’ by jealousy, and 
encouraging them to introspect on this subject; in every case personal experiences 
were deacribed, although they were not asked for directly. This material was then 
interpreted by the author, on a more or Jess Freudian basis. Both procedure and con- 
clusions are interesting and suggestive, though possibly too superficial for so difficult 
a subject. Unfortunately the author's style of writing is so incoherent and lacking in 
lucidity that it is impossible to evaluate his work with any justice. 


The Industrial Worker: A Statistical Study of Human Relations in a 
Group of Manual Workers. By Т. М. УнтгенЕАТ. London: Oxford 
University Press. 1938. Vol. т, pp. 265; Vol. п, 81 diagrams with 
statistical explanations. 


In this book Prof. Whitehead has carefully anal the voluminous data 
obtained from five years’ observation of a special group of repetition workers. He has 
already given less full accounts of this experiment in shorter papers, but the present 
book is definitely for the expert who wants fully to understand his methods and 
judge the value of his results. -It is impossible in a short notice to give an adequate 
account of such a detailed piece of work. Briefly the thesis put forward is that 
statistically determined social relations modify activity as measured by industrial 
output. He shows that, within the limita of adaptation, physical changes in environ- 
ment play an insignificant part in working efficiency compared with the part played 
by social relationships. 

The book is interesting because 16 breaks new ground in the methods of social 
psychology, bringing it definitely into line with the statistical methods adopted by 
experimental psychology. At the same time it advances beyond the stage of 
enumerating statistical relationships by relating them to the constantly changing 
social relations of the members of an experimental group. 
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THE FACTORIAL ANALYSIS OF ABILITY 


I THE PRESENT POSITION AND THE PROBLEMS | 
CONFRONTING US: mo 


By GODFREY H. THOMSON 
Moray House, University of Edinburgh 


I. Why do psychologists want factors? (рр. 11-12). 
П. The problem of factorial analysts (pp. 72-73). 
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IV. Reproducing the correlations (pp. 18—15). 
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(3) The Thurstone school (pp. 74—75). 
У. Reciprocity of tests and persons (рр. 75-76). 
VI. Various other matters (pp. 76-77). 
References (p. 77). 





I. WHY ро PSYCHOLOGISTS WANT FACTORS? 


I PROPOSE to set out what appear to be the main principles (some of them 
incompatible) of the several systems of factorial analysis which co-exist 
at the present day. First, however, let us ask why psychologists want to 
have factors at all. The following reasons are given: 
(a) If factors бап be so chosen that a few of them give a good approxi- 
mation to the information given by the large number of tests, there is 
' obvious economy in their use. | 
(5) Orthogonal factors, that is, uncorrelated traits, have the advantage 
for scientific thought that they are independent; and they lead to simpler 
formulae. It should be remarked, however, that none of the human 
traits naturally named by naive man are uncorrelated, and that he is 
usually unable to realize the independence of the factors offered him by 
the psychologist, unable to realize for example that a man of high v (the 
verbal factor) is just as likely to be a man of low as of high g. 
(c) There is a feeling that factors may be more enduring entities than 
the innumerable and changing tests used to find them. They come to be 
1 A contribution to the symposium presented at the Extended General Meeting of the 
British Psychological Society held at Reading in,April 1939. 
Brit. J. Psychol. xxx, 2 6 
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really of course it is the factors which are described in terms of tests. 


(d) It is an easy transition to look upon the factors as actual and real., 


Tt is of the nature of man to deify or reify forces and powers behind 


phenomena, and we are all subject to this urge, which is, I think, a large - 
part of the explanation of why factors are so acceptable to so many of ив. 


. 


II. THE PROBLEM OF FACTORIAL ANALYSIS 


The scores of each test being set off along a line, these can be given’ 


direction in space at angles whose cosines are their intercorrelations. They 
will then occupy a space of n dimensions if there are n tests, and the 
population of persons will be represented by points in this space, con- 
gregated round the origin where the man who is average in every test is 
situated. If standardized scores are used, the population will fall off in 
density equally in all directions from that point, its density contours 
being spheres. 

The problem of factorial analysis is then to choose a set of axes or 
factors, preferably orthogonal or nearly so, fo replace the tests as definers 
of the space, that is of the qualities of the persons. As there are innu- 
merable sets available, some principles must be adopted to select one as 
the best. ‘Best’ may mean here best from some psychological, or from 
some mathematical, point of view, or possibly these may click into agree- 
ment in some system acceptable to psychologists and mathematicians 
alike. Among the principles which have been adopted are the following:+ 

(i) Representing the experimental facts (within the limits of the 
errors present) by a smaller number of factors than tests. There is 


probably unanimity on this point, but not on what the smaller numbér , 


of factors are to be required to do best. 


(i) Reproducing as much as possible of the whole variance with each | 


successive factor (Hotelling (6)). 

(ш) Reproducing the correlations with the minimum number of 
common factors (Spearman), Thurstone). 

(iv) Insisting on a general factor g (Spearman, Holzinger). 


1 І have placed after each, as a guide to the reader, the names of one or two of those 


most closely identified with the principle, but the classification is not of course perfeot or . 


complete. Kelley’s name (7) will be missed. He is very important, but I have not felt able 
to identify him sufficiently with any of these principles. Stephenson’s name can accompany 
Spearman’s wherever 16 appears, and he is also interested in the relationship between test 
factors and person factors (10), though he does not make a principle of their reciprocity as 
Burt does. 
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(v j Rotating the factors until they become psychologically’ significánt 
(Thurstone 1,12). 1 

(vi) Requiring ' Simple Structure’, i.e. certain mathematical relations 
between factors and tests in a battery. These requirements have led to 
_ no general factor being found in tests reputed to be saturated with g 
„ (Thurstone (11, 1)). у 

(vii) Requiring invariance of analysis of the same test in different 
batteries, when used on equivalent samples of persons. 

(viii) Using factors and loadings which are reciprocal for persons and 
tests (Burt @,3)). 


ПІ. REPRODUOING THE VARIANCE 


The natural desire of the statistician (e.g. Hotelling) is to lose аз little 
information as possible. He adopts therefore the second principle, using 
the principal axes of the ellipsoids which result from the density spheres 
when the test lines are pulled into orthogonality 6). It will of course 
require as many factors as there are tests, to reproduce all the informa- 
tion. But if, after a few factors, the greater part of the variance has been 
accounted for, the remaining’ factors are neglected. The statistician has 
then arrived at the best shorthand description of this battery. He makes 
no claim to have arrived at factors which have any other significance, nor 
that they are invariant when tests are added to or taken from the 
battery. His axes indeed are not factors at all in the sense intended by 
those who use principles (v) and (vii). 

There is, however, nothing to stop a worker who proceeded on these 
lines from then adopting principle (v), and rotating his few main factors 
in their own space in the hope of making them psychologically significant; 

‚ but this has not in practice been done with ‘principal components’ based 
on the whole variance. 

The first few factors found by the above method will approximate 
both to the total variance and also to the correlations. But it is the 
former they do well. 


IV. REPRODUCING THE CORRELATIONS 
(1) Minimal rank methods 
‘Better approximation to the correlations can be made by another 
method, which depends on the fact that a matrix of correlation coefficients 
between mental tests, when suitable numbers are inserted in its diagonal, 
is of low rank, within the limits of error. The reason for this is, in my 
belief, the complexity and plasticity of the mind, and the operation of the 
6-2 
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: : Я у laws of, chance. But whether this is the true reason or not is immaterial 


' to our present argument, for the phenomenon is undoubtedly present and 
the result is that the correlations can be closely imitated by a small 
number of factors compared with the number of tests. This small number 
of factors does not however by any means give a good approximation to 
the whole variancé but only to certain fractions called ‘communalities’. 
There is therefore much information lost by using only these common 
factors. The other factors—specifics—are not needed to imitate the 
correlations of this particular battery. But they may be of importance in 
predieting success in some occupation. These minimal rank methods, 
therefore, which make much of the fact that they are parsimonious in 
common factors, attain that parsimony only by contenting themselves 
with imitating the correlations, and giving up any attempt to reproduce 
all the information contained in the tests. Their second great weakness 
is that since the whole number of factors exceeds the number of testa, 
each is subject to an indeterminacy and can be estimated with less 
accuracy than can one of the principal components of the former method. 


(2). The Spearman school 


Among those who use the minimal rank method there are two schools, 
that of Spearman (9), who déscovered the fact of low reduced rank many 
years ago, and that of Thurstone (п). The method of the former school is 
to proceed by purifying a battery of intelligence tests until one general 
factor 9 is sufficient to account for the correlations. The g-saturations of 
the tests in this battery are then known. In more complex batteries this 
g is always taken out first. When a second factor is suspected, a battery 
is built up to measure it (by the residuals left after the removal of g), a 
battery which contains only these two. And so the process goes on step 
by step, a complex matrix of correlations being looked upon as made up 
by the superposition on top of the g-hierarchy, of sub-hierarchies each 
due to a new group factor. Invariance of analysis can be gained (principle 
(vii)) by retaining for any test that g-saturation which it had in the best 


Holzinger’s Bifactor Method (4) is the same in principle, although POM 
proceeds on more wholesale lines. 


(3) The Thurstone school 


In contrast with the step by step Spearman method, the Thurstone 
method is a simultaneous one. No attempt is made to reduce any battery 
by purification to rank one. Instead, a large battery is analysed simulta- 
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neously into-a number of common factors—plus the specifics characteristic К RES 


of both schools—by a method which involves first of all guessing, the ` 
communalities and then taking at each stage the centroid of the residues. ` | 
The resulting factors are devoid of psychological significance and have to ` 


. be rotated in а search for positions where they will have such significance. 


Here Thurstone introduces the idea of ‘ Simple Structure’, a mathe- 
matically defined position of the axesq1). It is his belief that if in any 
battery ‘Simple Structure’ can be attained the factors will then be 
recognizable as psychological entities. ‘Simple Structure’ is marked by 
the absence of negative saturations and the presence of many zero satura- 
tions, for it is laid down that there must be at least one zero saturation in 
each test, and several zero saturations in each factor. This excludes a 
general factor, and Thurstone naturally therefore does not find one (12), 
even when he analyses tests said to be highly saturated with g. Just as 
naturally Holzinger and Harman (5), analysing the same data, do find a g, 
its presence in their pattern being, as they frankly say, "due to our 
hypothesis of its existence". 

А]ехапдет (1) has carried out an analysis using Thurstone's way of 
arriving at a set of minimal rank factors, but not his hypothesis of 
‘Simple Structure’. Instead, Alexander at this point passes over to the 
Spearman plan, and adopts for some of his tests analyses already known. 
This throws into relief the fact that the essential difference between 
Thurstone and Spearman is in the former's use of ‘Simple Structure’. 
Spearman has no need, in his step by step method, to rotate his factors. 
But if he did use Thurstone’s first analysis (as Alexander has done) he 
could then rotate to positions corresponding to the results of the step by 


' step procedure. If, however, a battery of tests was put together from 


Spearman analyses, and offered for alternative analysis via ‘Simple 
Structure’, it would be necessary, to give a chance of agreement, to 
include several tests with nearly zero saturation in g, otherwise ether 
‘Simple Structure’ would not be attainable, or the two methods would be 
foreordained to disagree. 


V. RECIPROCITY OF TESTS AND PERSONS 


. The last principle (reciprocity of persons and tests) has been put 
forward in its rigorous form by Burt only 0,3), although Stephenson (10) 
has proposed to check analyses of testa and of persons by one another. 
Burt holds that those factors are the proper ones to use of which it can 
be said that the same results are arrived at whether we analyse tests or 
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persons—the factors and loadings of the one analysis being the loadings 
and factors of the other. This end however Burt attains only by removing 
from the ‘operation of ‘the principle a factor consisting of the average 
performance of, each person in all tests, and by working with unstandard- 
ized scores ind covariances instead of correlations. Actually he removes 
his ‘average’ factor not by analysis but by selection of cases equal in. 
average score, and it is not at all clear that he would obtain the reciprocity 
he desires were he to do this first for persons selected as equal and secondly 
for tests selected as equal! On a matrix of scores which has somehow 
been centred both ways his reciprocity principle however does work. 
Such a matrix has only n — 1 dimensions (one factor, the average, having 
been removed) and Burt uses the principal axes of its ellipsoids. His 
factors are therefore free from ‘indeterminacy’. He does not however 
rotate them but interprets them as they are with their numerous 
negative loadings, a procedure which has passed muster in the analysis of 
temperament to which alone so far he has applied it, but would arouse 
opposition were it applied to the analysis of more ordinary mental test 
scores. His use of raw scores just as they stand is certainly wrong: but 
if a suitable set of units could be discovered—I have suggested one 
based on the sampling theory—the practice of analysing covariances 
instead of correlations would have much to commend it. 


VI. VARIOUS OTHER MATTERS 


There remain several matters which I have space only to mention. 
For a long time workers were content to analyse batteries of tests into 
factors, and did not proceed to the practical estimation of these factors 
in individuals. Now that this is beginning to be done, a realization is 
growing of how uncertain such estimates are, as a result of the mathe- 
matical weakness of postulating in minimal rank systems more factors 
than tests. It is also coming to be realized that to estimate factors, and 
from these to estimate proficiency in an occupation, is a roundabout 
procedure when the latter can be estimated direct. 

Finally, much has been done to illustrate the influence on factors of ` 
Belection among the persons, and also of training and maturing. In 
connexion with selection it has been made clear that factors are bound 

1 This was written in November 1938 and is, as I now think (February, 1939) too 
sceptical on my part. I would lıke to withdraw Шоев 33 to 35 on page 290 of my book 
The Factorial Analysis of Human Ability, for І now see that since Burt chose his subsample 


of persons to be not only equal in average to one another, but equal to the average of all, 
those lines are irrelevant. 
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to change, emerge, and disappear with the changing sample, and therefore 
also with the generations of man, and Price®) has indicated: how homo- 
gamy can influence the factorial make-up of successivéfenerations. 
Factors are statistical coefficients, changing with the sample and the 
conditions and dependent upon stated assumptions: but with defined 
conditions and assumptions they are most useful as descriptive terms. 
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THE FACTORIAL ANALYSIS OF ABILITY 
. IL. DETERMINATION OF FACTORS! 
| Ву C. SPEARMAN 


I. Disappearance of * G^ (p. 78). 
IL. Grounds for determining factors (pp. 78-80). 
ПІ. Mechanism of producing zeros (pp. 80-82). 
IV. Mulhtude of factors (pp. 82-83). 


I. DisAPPEARANCE OF ‘Q’ 


AFTER the admirably broad and impartially expositive paper of Prof. 
Thomson, apologies seem needed for now descending to a matter of 
comparatively narrow scope and controversial status. But to some readers 
an intervention on my part will not be surprising, when they learn that 
the point at issue is nothing less than the existence of a general factor in 
ability; ‘G’, as it has been,called. : 

Many a time already, no doubt, this factor has had to endure rude 
onslaughts. But hitherto alljsuch attacks on it appear to have eventually 
weakened into mere attempts to explain it more simply. Now, however, 
there has arisen a very different crisis; in a recent study, nothing has 
been found to explain; the general factor has just vanished. Moreover, 
the said study is no ordinary one. Alike for eminence of the author, for 
judiciousness of plan, and for comprehensiveness of scope, it would be 
hard to find any match for the very recent work on Primary Menial 
Abilities by L. L. Thurstone. With great interest, accordingly, we proceed 
to inquire by what method he arrived at such a result, во opposed to all 
those gained previously, even by himself. To some extent this question 
has already been touched by Prof. Thomson. We will here take the liberty 
of treating it a little further. | 


П. GROUNDS FOR DETERMINING FACTORS 
Let us commence by considering the general operation of factorizing. 
Here, the initial data consist in the correlations between some selected 
variables, such as mental abilities; and the task is to infer the factors by 
which these correlations may be explained. 


1 A contribution to the Symposium presented at the Extended General Meeting of the 
British Psychological Society held at Reading in April 1939. 
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Now, the great difficulty in the inference is that the data are in- 
sufficient; as is well known, one and the same set of correlations can 
always be factorized in an infinity of different ways. On what co 
shall the choice be made between these? 

Such preference appears to be regulated by two general ИЕНЕН 
that of statistical simplicity, and that of psychological significance. 
Each principle may be applied in various manners. 

As an outstanding instance, let us take the determination involved in 
the theory of Two Factors applied to abilities whose inter-correlations 
present the arrangement which has been called “hierarchical”. Of the 
infinitely diverse possible factorizations of such a set of abilities, the said 
theory has selected that which derives all the correlations from one single 
factor. Statistically, this determination is grounded on its extreme 
simpleness. Psychologically, it is credited with affording the sole base for 
such useful concepts as those of ‘general ability’, or ‘1.9.’ 

But as soon as the abilities at issue begin to deviate from the 
hierarchical arrangement, then the reduction to a single factor becomes 
' impossible, and so the whole situation changes. One might think, indeed, 
of replacing the reduction to a single factor Бу a reduction to as few as 
possible. But if this multiple reduction be adopted throughout—that is 
to say, without any additional restriction then the determinateness is 
really forfeited. For whereas the reduction to a single factor can only 
be effected in one way, a reduction to two or more can be made in an 
unlimited number of ways. 

The lost determinateness can, however, ben more or less regained by 
stipulating that the weights of the respective factors should be heaped up 
in order of calculation; that is to say, the first factor is given the largest 
possible weight, the second factor as much as then still remains possible, 
and so on. Some such determination has been employed by Hotelling, 
Kelley and Burt. The trouble this time is not so much statistical but 
psychological; the procedure generates a large and regular number of 
negative values which contradict all experience. 

The contrary may be said of a further ground that has been employed 
in the quest for determinateness. It was introduced, apparently, by 
Alexander and is now adopted by Thurstone himself. It consists in 
` rejecting all factorizations which, like those just considered, introduce 
negative weights. Psychologically, as we have just seen, this rejection is 
well founded. But statistically the indeterminateness is not eliminated; 
only decreased, 

Very dissimilar, however, is another ground which has been adopted 


80 The factorial analysis of ability 

by Thurstone additionally to the preceding one. It is a new form of the 
statistical principle of simplicity. He writes: “the simplest order has 
been found when each row of the factorial matrix has at least one zero 
and when the number of zeros has been maximized.” , 

And here at long last, not in anything we have seen hitherto, we 
encounter the cause of the unexpected disappearance of the general 
factor. Thurstone works in two stages. He starts off with his centroid 
procedure, so applied as to heap up the weights in order of calculation; 
so far the general factor is dominant, if not even exaggerated. But then 
he introduces his rotation of axes so as to: (a) eliminate all negative 
values, and (b) maximize the number of zeros. Here (a) is still harmless 
enough. But (b) is revolutionary; in particular, it alone is responsible 
for the general factor being eliminated. 


ТП. MEGHANIS8M ов PRODUCING ZEROS 


Now, such a great and potent innovation in the method of determining 
factors would appear to deserve the keenest inquiry into its precise 
mechanism. Thurstone himself, however, tells us surprisingly few details 
about it. Departing from his usually irreproachable explicitness, he only 
remarks: "many different methods have been used in these successive 
rotations, and it would be impossible to describe them all.” 

In such default of further information, we must do what we can for 
ourselves. And for this purpose we will employ a few very simple examples. 

Let the following figure represent a factorial matrix where the a’s 
are the entries for four factors: 


a’ B у 8 


Ability | aj, аз Gy, d; 





As our first case, we will suppose the column headed by a,, to have 
the largest possible total value; ag the next largest possible; whilst a,, 
and а approximate to zero. 

Portraying the same absolute values in a profile we get Fig. 1. Here 
the weights of the four entries are given respectively by their ordinates 
х, B, y, and 8. 

This case, obviously, belongs to the type that we have characterized 
as that whereby the weights are heaped up as much as possible. To this 
extent it agrees with the result obtained by Thurstone in his first step. 

But now these weights, whilst still retaining conformity with the 
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given correlations, admit of infinitely varying redistributions; this can be 
done, either by rotations of the axes, or otherwise. One such redistribu- 
tion is that which may be termed a levelling-out. The ensuing profile is 
as in Fig. 2. And as far as the levelling is concerned, we now find an 
agreement with Thurstone’s second step. For by that, too, the weights 
from first to last maintain a surprisingly uniform value. 


a 





Fig. 1. Fig. 2. 


Here, however, the agrbement of Fig. 2 with Thurstone’s result 
breaks down. In the figure, there is no absence but rather an abundance 
of general factors. And the number of zeros, far from being maximized, 
diminishes from two to none. 

Accordingly, to render this levelled-out profile more fully congruent 
with Thurstone’s result, some further influence must be postulated. And 
this appears to be supplied in the fact that his method did not—and could 
not—demand the maximum number of exact zeros, but only of weights 
‘near’ to this value. These are the weights which, since they fall belowa 
certain minimum, are taken to be zero in the sense of ‘not significant’; 
they are ascribed to mere errors (in large measure, those of sampling). 

But all this suggests a startling consideration. What happens, we 
must ask, when the weights are very small throughout whereas the 
errors are very large? The eventual result must be that all the weights 
become less than their errors, so that they are all counted as ‘zeros.’ 
: In general, then, we see that very numerous zero loadings may after all 

be merely the effect of very large experimental errors. And just this 
` unfortunate issue would seem to have befallen Thurstone. 

Accordingly, we cannot well escape from the suggestion that his 
otherwise eminently admirable work has what the French call “the 
defects of its qualities”. In the first place, the extraordinary compre- 
hensiveness of his tests left but scant time for each of them. 
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Hereby the correlations have necessarily been diminished. And secondly | 
this same multiplicity of tests rendered the labour of calculating the , 
ordinary coefficients of correlation prohibitive. He had to fall back on™ 
the tetrachoric coefficients, whereby the errors are trebled. 


ТУ. MULTITUDE oF FACTORS 


So far, out of all the treatments according to which the factor-weights 
could be distributed at will and so rendered determinate, we have only 
considered two special types; they are those of heaping-up and of level- 
ling-out. Yet a third type also must now be brought into consideration. 
It may be called that of scattering. For here the weights, without 
altering their pattern otherwise, are scattered among more numerous 
factors. 

If now this additional treatment be applied to our profiles, their 
likeness to the results of Thurstone becomes still further increased. This 
is true both of his initial heaping-up and of his fina] levelling-out. These 
two results of his, although so widely different otherwise, nevertheless 
agree in that the factors introduced are extremely numerous; no lessthan 
twelve. 

Now, there are grounds for regarding this multitude with suspicion. 
I have myself shown elsewhere that all his results can be just as well 
explained with only half the number!. Moreover, he concedes that for 
five out of the twelve—although quite as large as the others—even he 
himself cannot suggest any psychological meaning. Yet again, we may 
note that when one and the same total weight is divided up into more 
numerous portions, these must individually become smaller, and there- 
fore more than ever submerged in error. And so we begin to fear that 
the numerousness of the factors is after all only due to the arbitrary 
postulate of numerousness of zeros. 

Anyway, the introduction of multitudinous factors certainly has 
ап all-important consequence. However large a general factor may 
really be present, the share of it devolving on any single one of the 
divided-up factors must tend to become unnoticeable. Statistically, it 
will be ‘insignificant’. And so at last the whole mystery of the vanishing 
general factor would appear to be explained. All the available evidence 
consistently supports the view that here this factor only ceases to be 
visible because of being divided up into very small pieces, which are then 
submerged in large errors. 


1 “Thurstone’s work re-worked.” J. Ed. Psychol. (1939), xxx, 1-16. 
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By what further information such cases of ita mere submersion can be 
‘still more crucially distinguished from those of its genuine absence—this 
is a nice problem which must be reserved for a later occasion. 

Anyway, the whole course of the preceding considerations has empha- 
sized the fact that no hard and fast procedure of factorizing is adequate. 
Since the correlations fail to determine the factors completely, some 
further grounds are needed for this purpose. And only in one special 
case, apparently, is any such ground ready to hand. It is the case of 
reducibility to a single factor. Here the ground is the very cogent one of 
parsimony. In all other cases, to find adequate grounds is a matter of no 
small difficulty; every case must be treated on its own merits. 


THE FACTORIAL ANALYSIS OF ABILITY 
ПІ. LINES OF POSSIBLE RECONCILEMENT! 


By CYRIL BURT 


I. The meaning of factors (pp. 84-85). 
П. The sampling theory and the two-factor theory (рр. 85-86). 
ПІ. Interpretations of G (рр. 86-89). 
(a) Sampling the neural bonds (рр. 87-88). 
(b) Sampling the tests (pp. 88-89). 
IV. The reciprocity principle (pp. 90-92). 
(a) Variations tn variance (p. 90). 
(b) Negative saturations (pp. 90-92). 
У. Special issues (рр. 92-93). 
References (p. 93). 


Pror. THOMSON, in а paper ав concise as.it is impartial, has covered 
almost the whole field of factor analysis. Prof. Spearman in his defence 
of the general factor and Dr Stephenson in his paper on Q-technique have 
raised problems more specialized and distinct. It has been suggested that 
I should deal mainly with two fundamental issues: (i) the sampling theory 
as opposed to the two-factor theory, and (ii) the reciprocity of tests and 
persons. Even go, in the space allowed, I can touch only upon one ог two 
outstanding questions, with a curtness they scarcely deserve. 


I. Tux MEANING OF FACTORS 


Much apparent disagreement would vanish if we all kept to the 
primary meaning of the term factor. The matrices that define factors in 
psychology have the essential properties of ‘selective operators’. Hence 
a factor is primarily a principle of classification and nothing more: it is 
expressed in quantitative form simply because the items, whose cha- 
racteristic pattern constitutes the distinguishing mark of the class 
described by it, vary continuously and in degree rather than discon- 
tinuously and in kind. Now, just as the traditional logic of classes has 
recognized four kinds of possible predicable—genus, species or differen- 
tiae, individual propria, and accidents—so factor analysis is led to 


1 A contribution to the symposium presented at the Extended General Meeting of the 
British Psychological Society held at Reading in April 1039. 
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' envisage four kinds of possible factors—general, group or difference, 
| вресїйс, and accidental ((6), р. 259). The two-factor, three-factor, and 
‘ multiple-factor theories are all special derivatives of this four-factor 
theory. And most of the difficulties and controversies that trouble the 
factorist in psychology have already been debated at great length by 
different schools of logic. The temptation to identify an abstract and 
hypothetical factor, reached by mere mathematical analysis, with a 
real and concrete ‘factor in the mind’ (e.g. with an ‘ability’) is simply a 
new instance of the old problem that has divided nominalists, realists, 
and conceptualists for centuries. So long as we regard the factors reached 
by Spearman and Thomson as descriptive components only, and not as 
causal entities, there is (as I hope to show) no serious conflict between 
their theories. 


II. THE SAMPLING THEORY AND THE TWO-FACTOR THEORY 


Thomson’s sampling theory, like Spearman’s two-factor theory, was 
originally put forward to explain the ‘hierarchical order’, which Spearman 
was the first to notice, among the coefficients obtained by correlating 
cognitive tests. The sampling theory maintains that “the hierarchical 
order is the natural relationship among these coefficients”. I agree; but 
on more general grounds. By a hierarchy I bssume we mean a matrix of 
rank опе! Now, as I have elsewhere shown ((7), р. 187), the process of 
self-multiplication, if sufficiently repeated, will ultimately reduce any 
matrix to a matrix of rank one. But the process of correlating is essen- 
tially а process of self-multiplication. Hence to correlate is to take the 
first term in a converging sequence of matrix products which must 
eventually end in a hierarchy as perfect as can be desired. 

To my mind, therefore, the question is not: Why are our correlation 
tables hierarchical, i.e. why have they only one latent root, so that the 
reduction seems virtually completed in a single step by the sheer process 
of correlating? Such cases were nearly always the illusory effects of high 
probable errors. The question should rather be put: Why is the first 
latent root so much larger than the second, and a fortiori larger than the 
rest? My answer is: Because of the way in which the psychologist has 
Selected his tests. Examine the correlation tables cited as evidence of 

1 Not all the hypothetical tables given by Spearman and his pupils to illustrate a 
perfect hierarchy are matrices of rank one: cf. (10), vol. п, p. 274, and (3), p. 175 (where “1t 
is assumed that in a hierarchy the coefficients decrease artthmetically”’, and not proportion- 


ately: e.g. ın the table given as an example of a perfect hierarchy “the correlations ın both 
rows and columns decrease throughout by 0-05”). 
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a marked hierarchical tendency: it will usually be found (i) that the tests . 
were all chosen from one generic type, in most cases cognitive; (ii) that only... 
positive examples of the type were taken, i.e. the tests always measured 
ability, never disability; further, that the tests were picked to represent, 
as far as possible, (iii) widely different subtypes, and (iv) widely different 
levels of complexity; but that, at the same time, (v) each subtype, and 
usually each level, was represented in most researches by one test only. 
These conditions of themselves are sufficient to ensure several striking 
features in the resulting correlation tables: we may safely infer that 
the correlations will be almost always positive and never (except for the 
accidents of sampling) negative; will range from small to high values; 
tend to obey the proportionality criterion, but also tend to exhibit a 
slight, diminishing and (as a rule) cyclic overlap. Now the conditions 
specified cover the essential requirements of ‘random’ selection. Thus 
the hierarchical tendency arises, not so much because the tests have 
blindly sampled the bonds at random, but because the psychologist has 
systematically sampled the tests at random. 


ТЦ. INTERPRETATIONS or G 


There is no mathematical incompatibility between the two-factor 
theory and the sampling theery, as their respective advocates at one time 
maintained. Applied to the facts that both are concerned to interpret—the 
simple hierarchical tendency—the two procedures give virtually the same 
result. As I have tried to demonstrate by algebraic proof, if we estimate 
for every person the total of the test measurements to be expected on 
Thomson’s sampling theory, those totals will possess all the properties of 
a general factor. Conversely, as Thomson has shown, by an ingenious 
transformation matrix? a two-factor matrix can always be rotated to give 
a sampling theory matrix. | 

The real question, therefore, is—which theory best fits what we know 
of the working of the mind or central nervous system? And this (in spite 
of Stephenson’s protest against “irrelevant attempts to bring neural 
interpretations into the picture") is an issue that can be answered only by: 
non-mathematical evidence. As Spearman himself has observed: “the 
burden of further proof is in large measure transferred to physiology ". 

1 Lack of space compels me to be content with unqualified and undemonstrated state- 
ments. But the interpretations put forward in 55 I and П will be at once clearer and more 
plausible if the reader thinks of what would occur with correlations, not between testa or 
traits, but between persons. 


з The transformation matrix as it stands 18 non-singular. Consequently Thomson may 
not accept the previous statement. 
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(a) Sampling the neural bonds 


Stephenson has maintained that “there are in the human being... 
only a few unitary traits, born out of system (1) analysis", i.e. “out of the 
analysis of primary abilities by r-technique with two-factor methods”. 
Thomson, on the other hand, maintains that “far from being divided up 
into a few ‘unitary factors’, the mind is a rich, comparatively un- 
differentiated complex of innumerable influences—on the physiological 
side an intricate network of possibilities of intercommunication”. The 
latter description is evidently in much closer accord with the neurologist’s 
conception. 

Spearman would identify a man’s g with his mental ‘energy’ (should 
it not be ‘power’?). Thomson favours the view that “the general energy, 
if there be such a thing, is...of an instinctive and emotional nature 
rather than intellective”. With this, of course, I agree, since I identify 
‘mental energy’ with ‘general emotionality’, not with general intelli- 
gence; the latter (as McDoygall and Maxwell Garnett have argued) 
directs the general energy. Thomson’s own theory, however, seems to 
exclude all possibility of direction. 

He begins by arguing that the correlations between cognitive tests 
can best be explained, not by attributing them to the amount of mental 
energy each man has, but rather to the number of neural connexions each 
man can organize. This I readily accept, so far as it goes. Moreover, his 
further postulate of ‘pools’ and ‘sub-pools’ seems to me to be quite 
in keeping with that combination of general homogeneity of cellular 
structure with minor differentiations in different parts (i.e. in different 
layers and areas of the cortex), and of mass action with partial localiza- 
tion, that the structure and functions of the bram unquestionably 
exhibit. But when we ask how the different tests succeed in setting this 
‘structural network’ into operation, Thomson’s account appears some- 
what inadequate. I willingly admit that a blind, trial-and-error process 
is set up by many of our tests (especially by tests blindly and therefore 
often inappropriately selected by the tester—e.g. some of the tests that 
have been applied to duller creatures, whether animals or human beings); 
but I should maintain that the higher tests of intelligence as applied to 
higher minds operate specifically by selecting the ‘bonds’ rather than by 
sampling them. Here, therefore, I agree with Spearman that a ‘good 
test of g’ will not stimulate neural connexions at random, but is designed 
to educe the particular connexions that are relevant to the test problem, 

Brit. J. Psychol. xxx, 2 7 
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I should even go further: the eliciting of blind associations and the 
eduction of relevant relations are to my mind only partial aspects of the 
assential function of the mind or nervous system, namely, its integrative 
action. From this standpoint, as it seems to me, both theories can be 
reconciled. 

These two theories, however, envisage only correlations between 
tests, not correlations between persons, and only tests of cognitive 
abilities, not tests or assessments for temperamental traits. But, as 
recent work has amply shown (e.g. (11)), when we extend the scope of our 
experiments to include these newer problems and methods, the hierarchical 
tendency still predominates in the resulting tables: or, to speak more 
accurately, the latent roots of the correlation matrices continue to show 
much the same rapidly diminishing proportions in both cases (approxi- 
mately 50, 16 and 5% of the total variance, when no special selection 
operates). This again suggests that the hierarchical tendency (or what is 
loosely described as such) may be the direct effect of the process of 
correlating; but it does not prevent us from postulating some feature in 
the mind which allows this effect to manifest itself undistorted. Would 
Thomson accept the energy hypothesis here, to explain the positive 
and proportionate correlations between emotional traits? Or would he 
account for the so-called ‘energy factor’, and the other general factors 
that are sometimes found, by the partial overlapping of numerous 
elementary tendencies? When we consider the apparent nature of the 
factors so far revealed, it would seem more plausible to attribute 
the secoridary factors at any rate, not to the random sampling of the 
elementary tendencies, but rather to the way those tendencies are 
organized, ie. to certain general attitudes or dispositions, characteristic 
of the whole personality. If so, the integrative hypothesis will cover both 
fields. 


(b) Sampling the tests 


Elsewhere 8) I have pointed out that, just as in correlating tests we 
have to consider how we have selected or sampled our persons, so in 
correlating persons we are compelled to consider the fact that we are 
now either selecting or sampling the tests or traits; and much the same 
principle applies in the second case as in the first: i.e. the correlations 
between persons can be most readily interpreted if the “tests form a 
random sample of the total population of tests” ((), p. 68). If we deduce 
the natural consequences of this condition, we are led to theorems which 
closely resemble Thomson's sampling theorems and his related theorems 
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on selection, except that our propositions now refer, not to the fact that 
our tests are sampling or selecting the mind’s neural bonds, but to the 
fact that the psychologist is sampling or selecting the tests or traits. For 
example, just as the factor measurements for the persons obtained by 
correlatıng tests measure the complexity (or ‘richness’, as Thomson calls 
it) of those persons’ minds, so we might say that the factor measurements 
for the tests obtained by correlating persons measure the complexity or 
‘richness’ of the tests. Now, Thomson has pointed oyt that, when 
correlating tests, the richness of the tests is measured by their saturation 
coefficients. But, if I am right in the general equivalences that I have 
endeavoured to establish between the two methods of approach, then, 
by the so-called ‘reciprocity principle’, saturation coefficients for the 
tests, obtained by correlating persons, are virtually identical with the 
factor measurements for the tests, obtained by correlating tests. This 
seems to bring my own speculations closely into line with Thomson’s 
views. 

No doubt, these deductions from the wider theory of sampling 
will not throw much light ов the analysis of the mind; and it is rather 
with this latter problem that Thomson, like fnost psychologists, is more 
immediately concerned. But they certainly throw light on the im- 
portant practical problems that arise in aĉtual examining and testing 
(e.g. when we consider that any particular examination paper can include 
only a limited sample of the entire ‘population’ of questions that could 
be asked about a given subject). 


On one minor point I differ both from Thomson and from Spearman. From 
Thomson’s sampling theory it follows that, on a single application, a test of very 
slight complexity or ‘richness’ would give low intercorrelations and low self-correla- 
tions (reliability coefficients), but that, if repeated and corrected for unreliability, it 
would give as high a correlation with other tests (and therefore with the general 
factor) as the most complex. Spearman has similarly maintained that, after due 
correction, there exists “а correspondence between what may provisionally be called 
General Discrimination and General Intelligence which works out with great approxi- 
mation to one or absoluteness” ((1), р. 284). Now in my own early experiments І 
endeavoured to include (if I may borrow Spearman’s terminology) testa of '*all forms 
of sensory discrimination” and also of ‘‘the more complicated intellectual activities”. 
I found that simple sensory and simple motor tests often gave high reliabilities, and 
yet, even when corrected, furnished comparatively small correlations with cognitive 
tests of a more complex type. This seems to me to fit much more olosely with a 
‘complexity’ (or integrative) theory of intelligence than with either a sampling theory 
or an energy theory. 


7-2 
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IV. THE RECIPROCITY PRINCIPLE 


May I now turn to the criticisms advanced by Thomson and Stephen- 
son against my own conclusion, namely, that the non-general factors 
obtained by correlating persons are the same (except for minor differences 
of weighting) as those obtained by correlating tests? 


(а) Variations in variance 

Stephenson's chief objection to my reciprocity principle, as he terms 
it, is that it implies objective differences in variance. Variance, he insists, 
“depends solely on the whim of the psychologist"; hence, the first step 
in any form of factor analysis should be to convert the raw measurements 
into standardized scores, and treat the variances as equal. Now anyone 
who has investigated individual variation for different capacities and 
attainments (e.g. to compare it with the variation between different ages 
or different sexes) quickly learns that it is by no means dependent solely 
upon the psychologist’s whim. As I have,elsewhere pointed out, there 
is a vast accumulation of evidence indicating that variance depends 
largely, if not mainly, on the complexity of the process measured. Indeed, 
the method of factor analysis that I have found most successful entails 
the identification of the estimated self-correlations, not with unity (as 
Hotelling has assumed) nor with the highest correlations for each test 
(as Thurstone proposes), but with a proportionate estimate of this 
differing variance. The implication which Stephenson criticizes has there- 
fore always formed in my view a merit of the reciprocity principle, not a 
defect. | 

(b) Negative saturations 


But the strongest criticisms have been directed against my acceptance 
of ‘negative loadings just as they ате’. As Spearman puts it, the 
‘negative values’ for the saturation coefficients ‘contradict experience’: 
and with this both Thomson and Stephenson, as well as Thurstone and 
Alexander, would seem to agree. Factors, it is assumed, are ‘abilities in 
the mind’; and to talk of an ‘ability’ as something which hinders a person 
from performing a test successfully seems a contradiction in terms. My 
defence is twofold: the assumption tacitly attributes to the ‘factors’ в 
meaning which is at once (i) too intellectualistic and (ii) too concrete. 

(i) Performance in any test is a result of conative energies as well as of 
cognitive capacities. A child who devotes most of his time and interest 
to one subject must give less time and interest to others. Conversely, lack 
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of ability in one subject may, by compensation, lead to added effort in 
another. Moreover, as experiments on transfer amply show, the acquisi- 
tion of one kind of ability often interferes with the acquisition of a second. 
And generally, we may ask, when reciprocal inhibition and occlusion are 
such well established features of neural activity, as mental conflict is of 
higher mental processes, why should factor analysis, for purely a priori 
reasons, refuse all recognition to interference-factors? 

(1) But the negative saturations may be defended on a more funda- 
mental ground. Strictly regarded, test measurements do not describe 
minds; they describe relations between minds and their environments; 
and the factors that result denote, as we have seen, abstract principles for 
classifying such relations. Now classification may proceed by logical 
dichotomy just as well as by positive and co-ordinate classes. Bipolar 
factors classify by antitheses—subjects, for example, into verbal subjects 
and non-verbal, non-verbal subjects into arithmetical subjects and non- 
arithmetical, and so on: group factors classify by co-ordinate classes— 
verbal, arithmetical, manual, and the like. Or, if we prefer to apply the 
classification to persons, the same factors will lead us to classify pupils 
in the same alternative ways. It із the negative saturations that arise in 
this second application—i.e. the negative saturations deduced by corre- 
lating persons—that appear to cause greatest difficulty to my critics: 
for example, in experiments on imagery, if a person is a good visualizer, 
the saturation coefficient for my first bipolar factor gives him a positive 
mark; if he is bad, a negative. Yet surely this is nothing but the common 
device of translating absolute measures into deviations about an average. 
Tf abilities can never be expressed by negative figures, how does Stephen- 
son defend the negative deviations that inevitably arise when he converts 
his test measurements into standard measure? . 

The foregoing criticisms turn mainly on different views as to method. 
How do they affect the results? When I first proposed using the device 
of correlating persons for researches in which we were jointly interested, 
Stephenson was not alone in criticizing the assumptions which the method 
implied. But he went further. He put forward, among other fruitful 
suggestions, an alternative two-factor technique, which, he considered, 
would escape many of the objections urged against my ‘multifactor 
technique'—a ' Q-technique' to replace the so-called * P-technique*. With 
this modified method, he now believes, the factors that result from 
correlating persons, so far from being merely ‘the obverse’ of thosethat 
result from correlating traits (as he at first was inclined to agree), prove to 
be ‘poles apart’. Working side by side in the same laboratory we have 
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since been able to apply our respective methods to much the same 
problems and often to the same material. The reader can, therefore, 
examine for himself the differences in our published results. There will, 
I think, be little doubt about the conclusion. In every field—scholastic 
preferences, aesthetic appreciation, temperamental types—the factors 
described by Stephenson are virtually+ the same as those obtained by the 
earlier and alternative techniques. 


У. SPECIAL ISSUES 

In reply to my criticisms of his first paper (on ''Q-technique") 
Stephenson has further developed his views in a second paper (on 
“ Abilities defined as Non-Fractional Factors"), and suggests that the 
distinctions between ‘mathematical’ and ‘psychological’ factors and 
between concrete ‘abilities’ (‘non-fractional’ factors) and abstract 
‘components’ (‘fractional’ factors) will go far to meet my points. To 
discuss the way he redefines these distinctions and classifies cognitive 
processes in his table would require more than my allotted space. I will 
merely say, first, that I am delighted to find him now explicitly accepting 
the ‘theorem of four factors.—i.e. four kinds of factors (general, common 
or group, specific, and error or chance factors) ;* and, secondly, that I 
readily accept his algebraic demonstration, since it would appear to be 
virtually the вате as my own (9), р. 167). On the other hand, I doubt 
some of the deductions that he draws, and am surprised by certain 
omissions from the arrangement of levels and subtypes in his scheme of 


1 The only large difference between our figures appears in the field which happened to 
form the subject of Stephenson’s first experiment on Correlating Persons instead of Tests, 
namely, ‘artistic taste’ ((5), p. 21). Here, as one of my critics pomts out, Stephenson’s 
highest correlation was only 0:66, whereas in а previous account I had given an average 
correlation of ‘nearly 0-90’ ((4), p. 280). But my figure was obtained with pictures deli- 
berately chosen во as to differ as widely as possible in artistic merit, whereas Stephenson's 
was obtained with very homogeneous material—namely, simple colours: indeed, his findings 
should be compared, not with my discussion of the general factor of artistio taste (as shown 
1n the experiments with pictures), but rather with my description of types of artistic appre- 
ciation (as shown by my own experimente with sample colours (4), рр. 280 et seg.). I may, 
however, add that in correlating persons (as was pointed out in my early work with Binet 
teats) the coefficients obtained are apt to look surprisingly high; and in Stephenson’s more 
recent work the figures are much higher and approach far more closely to my own (of. the 
summary in (11), p. 413). 

2 In the revised version of this passage the ‘error factors’ are apparently included in the 
‘specific’, and not regarded as a separate kind of factor. It should be added that both 
Stephenson’s discussions and my own have here been greatly abridged owing to the exi- 
gencies of space. But we have drawn up jomtly a more detailed statement on the points 
over which we agree and disagree; and this will shortly appear in Psychometrika. 
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test construction! But it is plain that we are now in much closer agree- 
ment than appeared at the outset of our discussion. 

With Prof. Spearman’s criticisms of Thurstone, I am largely in 
agreement, and can give independent confirmation of his chief conclusion. 
As soon as Thurstone’s tables were available, Mr H. J. Eysenck subjected 
them to a factor analysis by the ‘group-factor method’ used in my 
earlier work (2). He finds (i) practically the same values for the general 
factor as Prof. Spearman, and (ii) practically the same non-general 
factors as Thurstone. Thus, once again it seems possible to reconcile views 
that at first appeared entirely opposed. 
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1 My own ‘scheme of test construction’ inoludes, on the cognitive side, а motor group 
as well аз sensory groups, aud associative groups (memory, habit formation) as well as 
relational: of. for example, the scheme set out in (2), рр. 98-9, and later papers. But, аз 
the earlier paper shows, I should willingly agree with Stephenson that the testa selected 
for factor analysis should not be (as he puta it) “апу old things we care to throw together”. 
Such a principle (or lack of principle) certainly suggests that the investigators were merely 
taking random samples of all possible tests; and the features of their correlation tables’ 
might therefore be plausibly regarded as the effects of such sampling. To some extent no 
doubt that із true. In practice, however, sampling that is not consciously controlled is not 
so truly random as might be supposed. 
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I. INTRODUCTION 


Тнк factorist, as psychologist, should set out to put questions to human 
nature. Apparently we have all very different questions to ask. Thomson 
asks questions about a vast nebulous sea, a protean mass, of innumerable 
brain elements; Burt tries to bring integration into this picture; whereas 
Spearman and I want to know whether memory is the same functionally 
as eduction, or whether abstraction is anyway different from generaliza- 
‚ tion. Even as I say this it seems obvious who are asking psychological 
^' questions and who are not. , 

Again, except in Spearman work, I know of no factor systems in which 
some reference is made to the characteristics of the tests we use. Yet, во 
it seems to me, unless factor theorems refer in some way to the apparent 
characteristics of the variables we use, factorists cannot hope to speak 
the same language. As for the current factor methods, all the beauty 
and accuracy of Hotelling’s procedures cannot hide their incompetency 


1 A contribution to the Symposium presented at the Extended General Meeting of the 
British Psychological Society held at Reading in April 1939. 
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to deal with psychological problems. Thurstone’s factors, likewise, are in 


'.. no way defined in terms of psychological needs. Prof. Burt’s reciprocity 


procedure, a most notable advance in technique, is insecurely founded, 
for as yet he has put forward no generally acceptable system of units, 
which is surely of first importance in any science. 

I find very little help from these various methods for the concrete 
psychological problems that we seek to solve, and that, in the last resort, 
can only be solved by systematic factor studies. Our concern, in the 
major part of factor work, is with the activity of individuals, the tests we 
construct, and factor theorems. The way in which these impinge upon 
one another is worth illustrating, I think, in terms of Spearman factor 
studies, 


II. THE RELATIONS BETWEEN TEST CONSTRUCTION AND 
FACTOR THEOREMS 
(1) Spearman factors 

I propose to consider what are the connexions between test construction 
and factor theorems, and how both relate to the activities that the tests 
веб in motion in the minds and bodies of the persons we test; I do this by 
referring to actual work done on, or implicit in, Spearman’s Theory 
of Two Factors. " 

Table I shows a broad landscape of the components in question. Only 
а few of the possibilities are given in the table, which reminds us that 
cognitive activity is under consideration. From work already done we 
exclude memory, speed preference, and sense acuities from the activity 
in question. This leaves perception, thinking, generalization, abstraction, 
conceptualization and the like, and eductive processes in general. 
Spearman’s theory applies to any tests whatsoever for such activities, 
provided the tests are sufficiently dissimilar. Any such tests define 


‘Spearman’s universal g-factor (and not, as Thomson supposes, merely. 
the tests used by Brown and myselfa)). Spearman’s s factors are at the ` 
outset merely that part of the variance not accounted for by g factor. ~ 


But these s factors can be subdivided and made cogent, and an essential 
objective in Spearman work is that of determining just what subdivisions 
are permissible in fact and pertinent in psychology. Table I offers some 
information about such subdivisions. 

Instead of regarding tests as any odd things we care to throw together, 


Table I seeks to bring a sense of orderliness into their construction. Tests . 


are constructed as agglomerates or pools of test-units, and the pooling 
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takes place systematically in terms of test-units of different senses, modes 
of material, relations, forms, and response procedures. In Spearman 
work we distinguish between psychological factors such as the universal g, 
group factors, and specificity factors, and mathematical factors (general, 
common, and specific). But Table I goes further than this and tries to 
give some idea of the nature of certain psychological factors—instead of 
group factors! it shows material and relation factors, and instead of 
specificity (or minor group) factors it shows form and test factors. 


(2) The universal factor, G., 


Systematic psychological work consists of constructing tests which 
endeavour as far as possible to deal with each mode of activity separately 


—that is, test systems can be produced in which abstraction is Ве’ ." 
critical, and these compared with others in which generalization is held ' ^ 


critical. The activities are dealt with as variables to be controlled. But 
to begin with we could consider test-units for all forms of activity referred 
to at the head of the table. In this sense our concern will be with ‘general’ 
intelligence. ‚ 

In the first column we contemplate testa for complete agglomeration 
—they are pools of all possible varieties of test-units, for all possible 
cognitive activities, senses, materials, relations, forms and response 
procedures. Such tests would presumably measure ‘general’ ability— 
by which I would mean an ability tn no critical way depending upon senses, 
materials, forms, relations, etc. The agglomeration is no mere pool of 
everything pertaining to cognitive activity: it is devised so as to ensure 
no critical dependency upon the idiosyncracies of the senses, modes, 
forms, eto. 

The variance for such tests would be divisible into 

@.2+ 88 =1. 
The $ factor would be error, and there could be по tangible sub-division of 
` this into parts, except errors, for we could not identify such parts with 
- anything meaningful in psychology.* G, is far the most comprehensive 
mixture of test-units that is conceivable. So far no such tests have 
been constructed, and no such factor isolated. 
1 These have always been regarded as not only those which extend into several variables’ 
but those which, in addition, are of major psychological importance. It is easy to produce 
hundreds of common factors, but very difficult to arrive at even a handful of group factors. 


з But when we subdivide the activities into different modes, these а factors can take on 
meaning with reference to such activities. 
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(3) The sense factors 


The first subdivision would ordinarily be into the sense modalities 
involved. These would supply tests with test-units all of one sense, but 
with all possible activities, materials, relations, forms and response 
procedures pooled. These tests must not be confused with any for 
measuring sense acuities. On the contrary they exclude acuities. 
The tests contemplated are broader than any extant to-day, not 
less. Thus we might construct a hodge-podge test in which the funda- 
ments all involve olfaction—our tests would be bottles of smells, eto., 
for different response procedures (selecting one bottle, perhaps, from 
a set of four), for different test forms (classification, series, etc.), for 


". different psychological relations (especially likeness, psychological, and 


-" spatial). 

Suppose a number of such agglomerate tests are made. The compre- 
hensive pooling ensures as far as possible (theoretically) that materials, 
forms, relations and response procedures are not critical and the 
following Spearman factors become possible: 


nf factor* Divisible into f factors* 
(a) Olfactory O an $ gitotts? =1 
(6) Auditory 4 5 9% +а +82 = 
(с) Visual I А tite? =l 
(d) Muscle U 5 g +u! +8, =1 
(e) Touch W ” g? +w tSo =l 


* For explanation, see later. 


Because of the gross pooling, the s factors could not be further 
subdivided meaningfully. The group factors o, a, +, ч, and w would be 
particular to the respective senses. I do not say that all of these will 
exist (for no work has yet been done with such factors)—but any that did, 
could be identified in some way with sense modalities. 

How would the g component be defined? From the internal evidence 
of the tests for sense segregations we might find it convenient or per- 
missible to define it as a factor for one of the senses. For several reasons the 
visual sense suggests itself. Tests for visual modality would exclude 
symbolization and reading, in which memory, auditory and motor 
processes mediate. The tests would be composed of primary perceptual 
material—shapes, lines, colours, volumes, surface structures, etc. They 
would in fact be the same as those defining the material G factor (column 
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three of Table I). The variance for the visual sense nf factors would then 
bg 68 +8,2-=1; 


and all the other sense-factors, о, a, u and w, etc., would be relative to 
this G. 


(4) The matertal factors 

Spearman work hitherto has centred largely on material factors. The 
major abilities discussed in popular psychology also come in this category. 
Thorndike’s social, concrete, and abstract intelligences are concepts that 
merely embrace the materials each is concerned with—so are mechanical, 
artistic, practical, and scholastic abilities. All are inextricably bound 
up with particular kinds of material or psychological ‘objects’. Table:I 
lists factors N, V, Ae, G, M and F. * 

G has been identified with Spearman’s universal g factor of the theory. | 
It is the simplest thing to accept, and is in keeping with sound psycho- с 
logical notions. The other material factors are all divisible into @ plus 
& group fractional factor. The factor G now plays two parte—it can be 
tested separately with visual perceptual tests, and also enters into all 
other tests. Such are the ‘unitary’ factors sought for by factorists. 
Consider, for example, V ability. Any verbal test, however narrowly 
segregated for form, relations, etc., will be divisible into б and v. But for 
sane definition of such а v component it would be wise to recognize pooling 
again: the tests of V ability would be agglomerates of all possible verbal 
relations, forms and response procedures. Can anyone doubt their 
efficacy when so defined? Their variance would be 


G* Eo +l. 


Again, because of the pooling, the factor s could not be meaningfully 
divided into smaller components. The factor v, would tend not to be the 
same as that issuing from my earlier studies on v factor(6). It would be a 
more comprehensive fractional component. 


(5) Relation and form factors 
So we could continue, with increasing separation of the material into 
that of particular relations, forms, and response procedures. І am perhaps 
the only factorist who has tried to attend to relation factors, through the 
work of Wedek(4, Murdoch (3), Koussy 2), and others. Tests particular 
to the critical use of one relation (objective, likeness, spatial, relations of 
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evidence, and by evidence (reasoning)), now permit of a finer subdivision. 
Tests of reasoning, for example, are divisible into 


V2 472+ 55-1, 
where V2 = G2 +02, 


and where r is peculiar in some way to reasoning. Whether the s factor is 
regarded as error, or given a meaningful division, will depend upon whether 
tests are pooled or uniform with respect to form, ефе. 

Factors such ав ps, т, k do not necessarily apply to the relations as 
such. They may be incidental to them. Thus, Wedek could as easily 
identify ps with temperament; Murdoch’s r might be connected with the 
need to “keep a large number of facts in the mind’s eye verbally” — 
: many reasoning problems are very easy when we draw or note down the 
' ' possibilities and do not need to carry the details ‘in our head’. Similarly, 
" k faotor is particular to the ‘mental manipulation’ of shapes—and not to 
space-relations as such. Such results are at the mercy of nature—we set 
out to find one thing, but discover another. 

Still further subdivision is possible if test forms are segregated. 
Pooled analogy tests of psychological ability might be divisible into 


G? - v3 + ps? tate =1, 
where a now refers to the analogy teat form in some way. Finally, for a 


particular form of analogy test, with a particular response procedure, the 
nf factor could be sensibly and meaningfully divided into 


G3 -- o ps? - a$ +2 69 — 1, 
where ¢ refers to response procedure. 


III. Factor THEOREMS 


To arrive at meaningful factors something of the kind I have described 
above seems to me to be essential. There would, along such lines, be no 
disorderly scramble for an ‘explanation’ of observed fractional factors; 
the ‘explanations’ would suggest themselves because of the very nature 
of the test constructions, although as always, alternative ‘explanations’ 
for any factor must be borne in mind. The segregations in Table I are 
initially purely of classificatory significance: it is the purpose of factor 
theorems to tell us whether these classifications also have functional, 
factor, reality. To this end I find that the Spearman theorems of general, 
common, and specific (including error) factors are sufficient for all 
practical purposes. These theorems are implicit in the fractional com- 
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ponents considered above. In terms of such theorems the classifications 
in Table I have been shown to have a certain functional reality. This 
applies particularly to the material, form and response procedure factors. 
There is no clear evidence as yet that relation factors exist as such; and 
very little work has been done so far with sense factors. 


ТУ. ABILITIES 


Several details require mention, in order to deal-reasonably with 
conditions such as Table I contemplates. 

To begin with, everyone will agree, I hope, that factor work of the 
kind under discussion is concerned with abilities. Yet Thomson seems 
nowhere to define what is meant by an ability, even in his recent 
Factorial Analysis of Human Ability (т). Thurstone, in his Primary Mental 
Abilities (8) asks, ор р. 1, what is an ability? But he supplies no answer. ` 
Instead he takes it for granted that we all know already. Earlier, in his 
The Vectors of Mind (9), he gave an explicit verbal definition—“ an ability 
is a trait which is defined by what an individual can do”. This, he added 
(р. 48), “implies that there'are as many abilities as there are enumerable 
things that individuals can do. Each ability is, therefore, objectively 
defined in terms of a specified! task.” So defined, abilities are altogether 
too raw. They-could include activity like sneezing, or feeling and orexis 
generally. What is required is the explicit formulation of abilities in terms 
of factor theorems, test construction and psychological hypotheses. Far 
from being the raw material for treatment by factor methods, for the 
discovery of primary abilities, unitary factors and the like, # 13 my view 
that abilities themselves have to be defined in terms of the products of prior 
factor work. 

The nearest to a formal definition that meets my purpose comes from 
Alexander (10), He found it necessary to talk about ‘functional abilities’, 
which were “the resultants of a number of independent psychological 
factors, some of which may be common to several abilities, and some of 
which may only occur in one ability” (p. 117). This is an improvement 
upon anything hitherto. But there are several weaknesses in it. His 

. -Bupposed ‘independent psychological factors’ are gratuitous assumptions; 
. and it is not sufficient to classify tests with the same factors as tests of 
one and the same ability. 
То make a beginning with this matter of seeing just what abilities 
should be in factor analysis, I propose to define them in terms of non- 
fractional factors. 
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У. Factors 
(1) Non-fractsonal factors 

We have to distinguish between two kinds of factors and factor 
methods, fractional and non-fractional. The idea is very simple. Verbal 
tests require two factors, g and v, to imitate their intercorrelations. These 
I call fractional factors (f). But the correlations for verbal tests amongst 
themselves may require only one common factor V to represent them. 
This is, in a sense, the prior whole, that is divisible into two fractional 
parts g and v. Whole factors such as V are called non-fractional factors 
(nf). They are usually correlated with other nf factors, and have no 
analytical pretensions. Fractional factors, on the other hand, are usually 
uncorrelated and analytical in purpose. 

To the extent that more than one factor is involved in representing a 
score, the factors are necessarily fractional. But one of these may be an 
error factor (e), or specific (s). I define a non-fractional factor to begin 
with in terms of two criteria—4f a set of variables satisfy specified psycho- 
logical conditions, and can be represented by a cammon factor D and specific 
factors (s), D їз by definition a non-fractional factor (nf). Relative to other 
variables, however, the nf factor may be diyided into additive or other 
components, and any such will be by definition a fractional factor (f). 
For convenience f factors are given small letters, and nf factors 
capitals. 

This distinction between nf and f factors may seem very innocuous. 
Yet the two have very different parts to play in psychometry. The 
former, for example, define abilities and types for us, whereas the latter 
do not(5). 

Any non-fractional factor, for cognitive activity, will be an ability by 
definition. nf factors merely represent unanalysed abilities. Fractional 
factors, unless they are at the same time nf factors, in no way represent 
abilities—they describe them, or might even explain them, but do not 
represent them. Just as in Q-technique I seek to draw sharp distinctions 
between analytical and non-analytical procedures, so also here in 
r-technique everything is to be gained by refusing to confuse the direct 
representation of abilities with their fractional analysis into additive 
components. The methods used for analysis of correlations into nf and f 
factors are different (see (5), p. 17). 
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(2) Relation between nf and f factors 


There is а serious objection to Alexander’s ‘functional abilities’. Two 
verbal intelligence tests, for example, may have the following factor 
loadings: j E 
Test 1 0-80 0-20 
Test 2 0-20 0-80 


These would not pass muster either mathematically or psychologically 
as tests of the same ability. Tests with the same f factor composition only 
satisfy the tetrad criterion amongst themselves when certain relations 
exist between the factor saturations. 

Thus, if four tests z, 7,141, have the same fractional factors « and В, 

Тшде, 039 + Pa б, 
Таз 70408 +B; Вз, 
and similarly for rz, Tase Тала > "аз, 
If we now form the tetfad criterion Вода, 
бова Tay Tage, 7 Taye Та 
= (e Bs — ts Bs) (o В, — Ву). 


Similarly, boss = ley Tase; Талаа Гора 


= (o Ba — ta Pa) (o Bs — =з В). 
Similarly, Ua eas: Tow = Tunis 


= (ж Ва — оу Вз) (В, — ш» Ву). 
These tetrads are therefore equal to 0 when 


9s B, — s Bs =0, 
а, B, — 0 B, =0, 
В, — 04 Ba —0, (x 
ыйы ae 
Xs B, — ы Ba =0, 
a, By — e B, — 0. 
-- In practice we could inspect a table of f factor saturations, and select 


‚ from those with the same factor composition those whose saturations are 
.' " jn proportion. When tests involve two or more fractional factors, the 


1 See Burt (11). 
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proportionality such as (1) expresses is essential for any consistent 
definition of prior abilities in terms of fractional components. 


VI. CONCLUSION 


We can now return to consider Table T. We are faced with an un- 
limited number of mental tests, actual or possible. Systematic test 
agglomeration makes for comprehensiveness, and would do far more than 
anything else to place factor work on a sound footing. I have indicated 
in Table I how this is pursued in ME work, in so far as I have been 
concerned with this work. 

The agglomeration also ensures & certain tangibility to f factor 
components, and suggests where it is, and where it is not, profitable to 
try to subdivide specific factors into f factors and error components. 

But in practice we have not only to analyse tests; wé have to define 
abilities. A number of tests can have the same factor components but 
different proportions of loadings. Unless the components are in propor- 
tion it is difficult on mathematical no less than on psychological grounds 
to regard the tests as tests of one and the вате ability. One suggestionis 
that instead of dealing with, for example, verbal tests of many different 
proportions of factors g and v, we could concern ourselves first with those, 
вау, of two proportions, e.g. (a) tests with g and v loadings in proportion 
approximately 4:1, and (6) others in proportion 1:4. These would be 
defined as tests of two abilities (a) and (6) respectively. This is what I 
meant by ‘defining’ abilities in terms of prior factor analysis. 

On the other hand, if thorough test agglomeration is pursued the 
result would be that tests at any particular level of agglomeration would 
be analysable into components whose saturations would tend to be in 
proportion. And this I have indicated in Table I by using capital letters 
for the ‘whole’ factors at each level of agglomeration: either in fact, or by 
selection, the original factors in each column of Table I would be non- 
fractional, and could be defined as abilities. 
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THE FACTORIAL ANALYSIS OF ABILITY 


AGREEMENT AND DISAGREEMENT IN FACTOR ANALYSIS: 
A SUMMING UP: 


By GODFREY H. THOMSON 


I wouLD like to express my intention to strive for impartiality in this 
summing up. And with that in view I remind myself first of all that 
neither Thurstone nor any keen follower of his has been present to defend 
the idea of ‘Simple Structure’. Let me therefore for one paragraph hold a 
temporary brief on his behalf. 

I recently heard Prof. Dirac uphold, before the Royal Society of 
Edinburgh, the thesis that when a mathematical physicist finds a 
mathematical solution or theorem which is particularly beautiful—and 
every mathematician knows what mathematical beauty is—he can have 
considerable confidence that it will prove to correspond to something real 
in physical nature. Something of this same faith seems to me to lie 
behind Prof. Thurstone’s trust in the coincidence of ‘Simple Structure’ in 
the matrix of factor loadings with psychological significance in the factors 
thus defined. This is of course not all. The conditions laid down in ‘Simple 
Structure’ are laid down in order to remove the embarrassing number of 
degrees of freedom which permit the factor axes to be rotated like a 
Catherine wheel. They clamp the axes at one point (unless very unusual 
conditions prevail in the battery) if indeed that point can be reached, 
which is not necessarily the case in every battery. If 16 cannot actually be 
reached it can be approached as nearly as possible. And Thurstone also 
gives, in рр. 71 and 72 of Primary Mental Abslities, and perhaps else- 
where, what one might call his common-sense reasons for thinking it 
plausible that numerous zeros will occur among the loadings. Moreover, 
we must remember that he has embarked on a campaign of forming 
augmented sub-batteries round tests chosen from his original 57, to 
obtain better definition of his factors, and has obtained what one must 
admit to be rather encouraging results in his study of the perceptual 
factor (Psychometrika, March 1938). 

The disagreement between Thurstone and Spearman as to the general 
` 1 A contribution to the Symposium presented at the Extended General Meeting of the 
British Psychological Somety held at Reading ın April 1939. 
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factor g is perhaps the most important point of controversy, as it 
is certainly one of the most easily grasped by the non-mathematical 
psychologist and one of the most disquieting to him. Prof. Spearman 
has defended the general factor which will always be associated with his 
own name; but I think (crossing the court now to speak on his side of 
the case) that he might have done so more fundamentally than he has. 
For the objections he has raised to Thurstone’s work might conceivably 
all be overcome. A longer time could be given to the tests. Product- 
moment instead of tetrachoric correlations could be calculated. Error 
could be reduced by greater care, and by using large and better samples of 
subjects. Yet still Thurstone might be able—indeed, with a properly 
chosen battery, I think he almost certainly would be able—to attain 
‘Simple Structure’ among his loadings, and the complaint that a dis- 
membered g was merely being submerged in a sea of error would no longer 
be justified, at any rate as far as the submergence was concerned. Surely 
the real defence of g is simply that it has proved useful. It still remains 
to be seen whether Thurstone’s primary factors will prove equally useful. 
A jury in this country would probably to-day give a verdict to Spearman; 
а jury in another place might give a verdict to Thurstone. The larger jury 
of the future will, I think, decide by noting which system has proved more 
useful in the hands of the practising psychologist. 

I myself lean at the moment more towards Spearman’s g and his 
later group factors than I do to Thurstone's, since they seem to me more 
in accord with the ideas of my own Sampling Theory. On that theory g 
is as it were the whole mind, and tests are part of g, not g part of the tests. 
And were that mind entirely undifferentiated, structureless, g would be 
the only factor we need. As the complexity of the mind, and the com- 
plexity of the upper brain, is organized (partly by the maturing of 
hereditary bonds, mainly.I fancy by education and life) and integrated 
into ‘pools’, ‘clusters’, call them what you will, so additional factors, 
additional descriptive coefficients, are needed. It seems to me at present 
wise to retain one coefficient to express the general depth starting from 
which the integration, the deepening into subpools, has gone on. But I 
am not sure, and think the wiser course is to await further papers from 
workers in Thurstone’s school. I think it possible that there will come a 
stage when practical progress will be most facilitated by a firm voluntary 
agreement among psychologists that certain well-known tests have such 
and such a factorial composition, are not to be changed, and may be 
used to fix some of the factorial axes in a battery. The sample of persons 
would also have to bedefined and different factorial compositions might be 
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given for children and adults, for literates and illiterates, etc., etc. I have 
reason to think that Dr W. P. Alexander would agree with this position. 

The debate about the justifiability of negative loadings has been 
rather inconclusive for two reasons. It has not been fully appreciated, 
I think, that the objection among certain psychologists to negative 
loadings is not an objection to one or two such, for a few negatives can be 
made plausible, as Dr Flugel has shown. It is an objection to having 
almost exactly half the loadings negative in the factors following the 
first one, and to the artificiality, which Dr T. V. Moore has pointed out, of 
explaining even a matrix of exclusively positive correlations by numerous 
negative loadings. Prof. Burt’s defence of negative loadings and of 
bipolar factors is an out-and-out one. He cannot have his reciprocity 
principle otherwise. His first factor is the average. Reciprocity only 
comes in among the remaining factors, and it is essential that they be 
all bipolar, I think, for this to occur. Burt is in fact defending the use of 
the principal axes of an ellipsoidal space of n — 1 dimensions, and in any 
finite battery (whatever may be the case in a battery of all tests) will have 
to meet the criticisms brought against principal axes by Thurstone in 
The Vectors of Mind and elsewhere. There are.also certain mathematical 
peculiarities in Dr Burt’s matrix of bipolar marks which must, I think, 
be further scrutinized. Some of the latent-rogts in both Burt’s covariance 
matrices are zero. And when persons and tests are equal in number some 
really remarkable consequences may ensue. But these are too mathe- 
matical to be discussed here. . 

Moreover, although I agree with a sort of non-rigorous use of the 
reciprocity principle, I must emphasize that it only can be found rigorously 
in a very special sample of people who are all average in ability, and a 
very special sample of tests which are all of average difficulty. Prof. Burt 
will protest that it will hold approximately elsewhere, and І readily agree 
that it will do so if these conditions are not too flagrantly broken. 

But only if covariances, not correlations, are analysed. And here let 
me say that I entirely approve of analysing covariances. My criticism 
has not been directed (and here I think I have Dr Stephenson with me) 
against the use of covariances as such, but against the arbitrary nature of 
the units we have been so far compelled to employ. I am particularly 
gratified to find that Prof. Burt, from his different approach, is so much in 
agreement with the general principle that I was led to enunciate from 
considerations arising out of the Sampling Theory, that what I have called 
the richer (or as he says the more complex) tests should have the larger 
variance and that what Spearman calls g-saturation is a tentative 
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measure of their standard deviations if they are in a g-battery. I hope we 
may co-operate in developing this idea. 

Dr Stephenson’s exposition of what he calls non-fractional factors— 
compounded in fixed proportions of the ‘fractional’ factors already 
known to us—is interesting, but too new to be safely judged yet. It would 
appear, as he says, to have some affinity with the ideas expounded in 
Dr Tryon’s new monograph on ‘Cluster Analysis’. But the connexion of 
these ideas with the main lines of this discussion are not so obvious as to 
permit of ready discussion here. 

Prof..Burt expressed the hope that the ‘tetrad difference’ of the four 
symposiasts would be found to vanish! I think we can all agree that some 
of the ‘disturbers’ of unanimity have proved not to be ‘significant’ and 
that those which remain have been more clearly defined, the first step 
towards their reduction. We must all be grateful to the organizers of this ` 
symposium for these results. 
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Ячанн н 


I. INTRODUOTION 


“ BEKANNTLICH gibt es Menschen, denen durch eine sei es angeborene, sei 
es durch &ussere Erziehung erweckte Anlage, ihr kunftiger Beruf von 
früher Jugend an vor Augen steht. Das sind die Glücklichen, die un- 
bektimmert ihre Strasse wandern kónnen, auch wenn sie sonst mancherlei 
Hindernissen begegnen... . Ich gehöre nicht zu diesen Glücklichen." Thus 
Wundt (02), pp. 57-8) and the list of the unlucky includes other psycho- 
logists beside him. These others, like Wundt, were not only unable at an 
early age to experience a sense of vocational certainty, but suffered in- 
decision and change prolonged beyond their natural and customary term. 

Conflict in vocational choice may arise in the clash of circumstance 
with interest. The keenest-minded and the most able may be compelled 
to turn newspaper boy. William James, born of reasonably well-to-do 
parents, at one time considered the respective merits of careers in printing 
and seience.! But another source of conflict lies within the interests them- 
selves. One interest will urge one kind of activity, direct attention upon 
one sort of material, induce one variety of cognitive attitude and act. 
Another demands activity, materials, and cognitive attitudes and acts that 
contradict or are incompatible with these. Psychologists seem not in- 
frequently to have been the subjeot of such conflict. Their psychological 


1 Seo Perry, R. B. ((2), p. 215). The same letter, which is dated 1803, is printed in 
Letters of William James ((8), p. 50). 
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interests appear often to have arisen in the course of its resolution. And 
80, perhaps, we may hope to discern, in the division and shift of attention, 
in the conflict and its resolution, the steps by which a strong interest may 
develop. We may expect to see the process more clearly displayed here 
than in the lives of those whom Wundt calls lucky, in whom decision 
takes place unseen, stirring up no tell-tale agitation of consciousness. To 
notice instances of divided interest in the earlier lives of those in whom 
strong psychological interests later developed, and to attempt to relate 
the reconciliation of these opposing tendencies with the arousal of an 
interest in psychological problems, will at least provide entertainment for 
the historically minded.t It may in addition supply material for con- 
siderations relevant to the general problems of interest-growth. 


Ц. INTERESTS AND INTEREST-TENDENCIES 


A certain adjustment of terminology? will assist our argument. A pre- 
vailing tendency in this field would have us define and name psychological 
functions in terms of the material upon which they are directed. There 
results a language scarcely adequate for discussion of the dynamic 
aspects of interest-formation and interaction. For such a procedure 
assumes that an interest in a specific type of material is a specific psycho- 
logical function or entity. Relations between interests qua psychological 
functions can, on this basis, be referred to only in terms of relations 
between the types of material concerned; similarity and difference 
between interests can derive only from similarities and differences of 
types of psychological material. 

Such language as this, it is fairly plain, is inadequate to the descrip- 
tion of the phenomena as we observe them. In the first place, we fre- 


1 Ав to material, I have relied on (a) autobiographies, (b) History of Psychology in 
Autobiography (4), and for those individuals, records of whom exist in neither of these forms, 
mainly оп (с) Boring’s History of Experimental Psychology (5). 

з The remarks that follow are, it will be evident, largely inspired by Prof. Bartlett's 
views upon interests, and his notion of the ‘fitness’ of psychological material to psycho- 
logical functions. For his discussion of these questions vide Remembering(6), pp. 113-14, 
210-12, 230-3, 286—7, 290-1, 302, 307). There are, however, important respeota ш which 
Bartlett’s views, and the fleld of application which he intends to give them, differ from those 
presented here, particularly in the relation of function to material; and I must take all 
responsibility for my own presentation. I should add that as my own remarks are intended 
to provide a-background to the main topic of the paper, rather than a theory of interests in 
general, dogmatic brevity seemed preferable to exhaustive treatment. In particular, I would 
not wish ultimately to mamtain that interest-tendencies are to be defined solely in terms of 
types of operation, while, on the other hand, it is evident that the description of material 
frequently demands reference to operations. 
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quently wish to express the fact that two individuals may exhibit different 
kinds of interest in the same type of material. Secondly, we often recog- 
nize a degree of persistence and continuity, beneath the surface play of 
interests, that defies expression in terms of the similarity of material to 
which attention is succeasively directed. 

No exception can be taken to the use of the term 'interest' to denote 
& behavioural fact that an individual tends to pay attention to, and to 
behave! in a characteristic manner towards, a certain type of material. 
But such use can give little warrant for the assumption of psychological 
tendencies structured and differentiated in accordance with the structure 
and differentiation of the material towards which the individual so 
behaves. Accordingly, I shall try to use the word ‘interest’ only in 
its purely behavioural sense. For those psychological functions which, 
operating, produce manifestations of interests, I will use the term 
*jnterest-tendency ’. 

For the sake of brevity I will characterize ‘interest-tendencies’ dog- 
matically in the following terms. They are essentially tendencies to per- 
form certain kinds of operation upon psychological material—to treat 
material in a certain way. They are not primarily tendencies to pay attention 
to any particular kind of material. They produce interest in a particular 
kind of material because that material is suited to the performance of a 
particular kind of operation. They may be said to be active in the sense 
that they reach out for material upon which to operate, choosing that 
which is suited to them—sometimes, when fitting material lacks, they will 
mould what stands at hand to fit. They must be supposed to arise early, 
and to persist unchanged, over long periods in an individual’s life. Two or 
more interest-tendencies may conflict at a given time in the sense either 
that the types of material upon which they are respectively operating are 
grossly discordant, implying conflict of a logical or moral nature, or that 
the activity that each compels is materially or logically incompatible with 
that compelled by the others. They may accord, or become reconciled, in 
the sense either that discordant behaviour is not produced, or that the 
behaviour compelled by each is relegated to separate phases of the 
individual’s life, or, thirdly, that material is found upon which all may 
operate together. 

Accordingly, then, an individual will be supposed to possess constitu- 
tional propensities to treat psychological material in a particular way, to 
perform a particular kind of operation whose nature is in a sense inde- 
pendent of the material upon which it is performed (but see footnote 2 to 


1 The word ‘behave’ is to be taken to include implicit behaviour. 
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р. 110). Не may possess a number of these propensities various in 
strength. The environment provides him with a choice of material, and 
the special circumstances of his life may limit that choice. Propensities, 
seizing upon material suited to themselves, produce interests. Later, the 
environmental circumstances may change, the choice of material widen. 
Material more suited to a particular interest-tendency may offer itself, 
and a change of interest will result, sometimes dramatic and surprising in 
the lack of similarity between the two types of material concerned. In 
many people one interest-tendency is dominant, in others two or more are 
sufficiently well balanced in strength to induce a conflict of activities. 
The resolution of such conflict may in certain cases be brought about by 
the discovery of a type of material suited to the operation of all the 
interest-tendencies. More generally it may be suggested that the final 
crystallization of an individual’s interests represents the attainment of 
an optimum equilibrium of the interest-tendencies, in which each obtains 
the greatest scope possible, paving regard to its relative strength, and to 
the material available. 

How then are we to define and name the interest-tendencies? Pre- 
sumably by the names of the operations, of the ways of treating psycho- 
logical material, that are characteristic of them. But how are the 
operations to be defined? In this connexion we must point out that such 
postulation of determining factors by no means requires that we forthwith 
define, name and distinguish all the factors postulated. Our procedure 
will be justified in so far as we are able to characterize, as a first approxi- 
mation, any differentiation within the totality of factors which manifests 
itself in behavioural consequences. In the second place, the assertion of an 
underlying differentiation in regard to a limited field of interests, in terms 
that can apply only to that limited field, carries no implication that the 
same differentiation fails to hold in regard to other fields, and at other 
levels. We are concerned here with what, for lack of less invidious terms, 
may be called the ‘higher’ ог more abstract interests. But it may be the 
case that, for example, the interest-tendency that determines in part an 
individual’s interest in philosophy may also determine in part his interest 
in model engineering. 

Accordingly I will postulate, for our present purposes, two specific 
interest-tendencies, the Empiric and the Systemic. The empiric we may 
provisionally define as a propensity to treat material in its aspect of 
relating to experimental fact, the systemic as a propensity to treat 
material in its aspect of possessing internal structure. 

-Lastly, we require some means of detecting the operation of these 
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tendencies. Here we must distinguish between the means that might be 
adopted in a detailed observational study of the development of an 
individual, and those we must fall back upon where our material consists 
in written matter of varied fullness and documentary value. Inthe former 
case it would be possible to record not only the material upon which an 
individual’s attention is directed, but also the nature of his activity in 
regard to that material. It might be possible to see, for example, that 
while a dominant interest is economics, he is concerned more with the 
erection of general theories for the explanation of general conditions, than 
with the determination of empirical fact, suggesting the operation of the 
systemic rather than the empiric tendency in the arousal and maintenance 
of his interest. 

But here we are driven back upon the argument from the existence of 
interests to the operation of interest-tendencies. We have seen that to a 
given interest-tendency some kinds of material are more fitted than 
others, and that interest-tendencies tend to seize upon material most 
suited to them. The existence of particular interests, therefore, affords 
presumption of the operation of particular interest-tendencies, in circum- 
stances where the range of matertal at the disposal of the individual 18 wide 
enough to allow the factor of ‘choice of the fittest’ sufficient scope. Where the 
range of material is very narrow, as at an garly age it may well be, any 
material, although fundamentally unsuited, may be seized upon and an 
interest developed. And in such a case the argument from interest to 
interest-tendency would be highly unreliable. 

But in the cases we shall consider this condition is, in general, suffi- 
ciently fulfilled. It may be asked why, for the present purposes, we have 
devoted some pages of discussion to the erection of the concept of interest- 
tendencies, when admittedly the only means of detecting them in the 
material under consideration is through the occurrence of interests. We 
may reply that we shall have occasion to notice the arousal of psycho- 
logical interests apparently as an outcome of a previous conflict or division 
of other interests. Now it is difficult to imagine that an interest in psycho- 
logy can causally be produced by the conflict of interests in physics and 
philosophy. But it is possible to see interests in physics and philosophy as 
manifestations of two interest-tendencies which, by both seizing upon the 
material of psychology, produce an interest in psychology, and bring 
about a resolution of the previous conflict. 
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III. SorgNTIFIO INTERESTS 


Many who have contributed much to psychology must be regarded, in 
the light of the whole of their achievements, primarily as workers in other 
fields of science.! In such cases there can be little significance for our 
purpose in tracing the growth of scientific interests which in fact domi- 
nated the individual's life. We shall be concerned only to illustrate the 
fact that among psychologists proper, and even among those whose contri- 
butions to the subject have been mainly of a philosophical nature, there is 
a somewhat surprising prevalence of scientific interests. 

Bain, up to the time of his entrance into college, was a self-educated 
man, devoting himself almost exclusively to mathematics and physics, 
and attaining considerable proficiency. Even while pursuing the multi- 
farious courses required for the Scottish University degree of those days, 
and at a time when very strong philosophical interests had arisen, he 
found time to study other scientific subjects, including anatomy (1). 
Fechner, matriculating as a medical student, turned to physics, and 
became a professor in this subject, publishing papers of some importance 
upon the measurement of the z.m.¥. of cells. The passage of his interests 
from physics to psychology was marked in part by publications upon 
colour sensations and after-infages, and in part by a crisis during which he 
became convinced of a philosophical mission. The desire to set his philo- 
sophy upon an empirical basis resulted in the psycho-physical work for 
which he is remembered ((5), pp. 265-74). Lloyd-Morgan’s formal college 
education was that of a mining engineer ((4), п, pp. 237-64). Drever, in 
the course of a lengthy education, seems to have studied almost every 
branch of science, and at one time decided upon a purely acientific career 
((4), п, pp. 17-84). James's more academic youthful preoccupations 
and vocational intentions were biological. He was a member of Agassiz’s 
South-American scientific expedition in the capacity of naturalist. 
At various junctures he intended to make scientific research and teaching 
his career. He was medically qualified, and obtained his first academic 
post as lecturer in physiology at Harvard.? McDougall had an extensive 
scientific education, and confesses that he found difficulty in choosing в 
branch of science whose problems should match his capacities ((4), 1, 


1 E.g. Helmholtz, Galton, Hering, Loeb. But I have not, in selecting material, had too 
atrict regard to a proper definition of the term ‘psychologist’. 

3 James's hfe constitutes perhaps the most striking illustration of the points raised in 
this paper. Besides the Letters(3), we now have the magnificent source provided by Perry (2) 
in which a mass of previously unpublished letters are nicely blended with wise narrative. 
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рр. 191-223). С. 8. Myers, whose Cambridge education was scientific and 
medical, was at one time nearly drawn to pathological research as a 
vocation ((4), п, pp. 215-30). Ward, the purest of the pure in his later 
writings, sowed a few youthful wild oats in natural science (8), publishing 
on the nervous system of the crayfish, and upon the vitality of the com- 
mon snail). Lotze’s scientific interests were sufficient to allow him to 
select his father’s profession of medicine, although even during the time 
of medical training he was “...by temperament...more disposed to- 
wards the arts and philosophy than towards science and medical practice” 
(6), p. 251). - 

Even among those who never seem to have contemplated a career in 
one of the well-established natural sciences, there are a number who went 
out of their way in student and early post-graduate days to study science. 
Fróbes, while immersed in the exacting educational programme of the 
Society of Jesus, a programme in which dogmatic theology and its contzi- 
butory philosophy predominate, pursued the physical sciences with 
enthusiasm ((4), шт, рр. 121-52). Titchener, having read “Greats” at 
Oxford, promptly secured a research studentship in physiology, later 
writing on biological topics.1 Stanley Hall, ewen as late as his second visit 
to Germany, mixed in a fair proportion of science among the numerous 
courses on almost every kind of subject that he attended, and found time 
for experimental work in neurology with von Kries ((12), (13), p. vii). 

A factor which quickened the scientific interests of philosophical 
students round about the second half of the last century, particularly in 
Germany, was a prevailing tendency to regard science as essentially the 
true method of philosophy (see (5), p. 352). In consequence we find 
Stumpf, instigated by Brentano, undertaking “...to learn science in the 
chemical laboratory, even to the extent of setting the building on 
fire. .." (6), p. 352), while Woodworth, less disastrously (at least so far as 
his personal confessions indicate), pursued a similar course with the same 
motive, later hesitating between psychology and mathematics as a career, 
and doing a year’s research in the physiological laboratory at Harvard, 
before settling down as a psychologist ((4), п, pp. 359-80). The experi- 
mental work for which Fechner and Ebbinghaus are remembered origi- 
nated in part in the same tendency. 

Strong interest in mathematics appears to be a less common occur- 
rence. In only one or two cases is interest so strong, or ability so great, 


1 One may perhaps be permitted to express the sincere hope that Prof. Boring’s next 
achievement will be a Lsfe of Titchener. For meagre, but appetizing accounts, mde Boring 
((5), pp. 402-13); Boring(10) and Warren, H. C. (11). 
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that the individual considered finding an academic vocation in this 
subject. Woodworth and Yerkes are exceptions. 

It is clear, then, that scientific preoccupations played an important, 
and sometimes a dominant part in the development of interests in a 
number of those who finally turned to psychology. Frequently these 
preoccupations induced the individual to decide upon a career in science, 
or caused him фо undertake scientific research. And they are to be found 
even among those, like James, Lotze and Ward, whose later work tended 
more and more towards the purely philosophical. 

In a number of the instances we have noticed, it would seem reasonable 
to interpret the existence of scientific interests often co-existing with 
philosophical as the manifestation of an empiric interest-tendency. For 
it is often possible, without straining the argument too far, to see the 
later operation of the same tendency even where pursuits other than the 
purely scientific have become dominant. James’s philosophy is shot 
through and through with evidence that, even in the field he finally chose, 
a strong empiric tendency found the means of expression. Fechner, in the 
moment when a fervent, almost mystical, sense of having a philosophical 
mission seized him, sought gn empirical basis for his system. Titchener's 
empiricism underlies his structuralism and his passionate rejection of 
impalpable cause-factors. It would scarcely be too much to say that 
Lloyd-Morgan’s Canon was forged from ore of his own mining. 


IV. PmurLosoPHIOAL INTERESTS 


It is not in itself a matter for surprise that, with very few exceptions, 
the biographical material makes mention of more or less strong philo- 
sophical interests at one period or another in the lives of the individuals. 
Those about whom information is available belong to older generations. 
In the times of their youth psychology was approached through, and 
regarded by many as, a branch of philosophy. Again, while it is in the very 
nature of natural science, by one device or another, to eliminate psycho- 
logical issues from its content, philosophy has been less successful in this 
respect, and the pursuit of metaphysics suggests problems of psychology 
at every turn. Accordingly, the instances of philosophical preoccupations 
which may be considered significant from our point of view, are those in 
which they accompany other, generally scientific, activities, and other 
educational programmes and vocational intentions. 

Binet was strongly attracted towards philosophy while pursuing the 
study of medicine(4). Janet, effecting a compromise between strong 
scientific and theological tendencies, turned to philosophy and became а 
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lycée professor in that subject at the age of 22 ((4), т, pp. 123-33). 
Lloyd-Morgan, while applying himself to the vocational training of a 
mining engineer, “. . . kept close, though necessarily occasional, touch with 
Berkeley and Co... ." ((4, п, p. 240). G. E. Müller studied history because 
he intended to vend it as а profession, and philosophy because he ‘liked 
it (6), р. 361). С. 8. Myers acquired philosophical interests while an 
undergraduate studying science and medicine ((4), тп, p. 216), and later 
published papers on purely philosophical topics. Spearman confesses to 
*. .. an excessive but secret devotion to philosophy...” before and during 
his school days, a devotion which survived an army career ( (4), т, pp. 299— 
333). Lotze’s philosophical interests are said to have arisen at an early age, 
and he continued to pursue them throughout a brief medical career 
((5), pp. 250-4). James's numerous preoccupations аз a young man in- 
cluded philosophy. The Agassiz Expedition interrupted his scientific and 
medical studies at Harvard, and in letters from Brazil, “behind his more 
or less playful manner there is unmistakeable evidence of a brooding 
preoccupation with philosophy” ((2), p. 215). He “.. .contributed little 
to the work of the expedition, but he made in Brazil one important dis- 
covery: he found that he was a philosopher”, (©), p. 495). 

An interest in philosophy, then, is not uncommon even among those 
psychologists whose original vocation ranged from soldiering to medicine 
and mining. And it is reasonable to interpret the maintenance of such 
interests, concurrently with other pursuits, as evidence of the operation 
of some general systemic interest-tendency. 


V. RELIGIOUS INTERESTS 


The fact that mention 1s made of religious factors in & large number of 
cages where biographical material is available is not surprising.! In many 
instances the reference relates to a religious family or community back- 
ground, and the same might be found in any other set of comparable 
records of intellectual individuals in the latter half of the nineteenth 
century. It is interesting to notice, however, that some individuals 
attribute their psychological interests to earlier religious preoccupations. 


1 Mention oocurs in about half the total cases. Thoughts of entering the ministry seem 
to have been entertained by only ten of the individuals concerned, and of these three only 
reached the stage of ordination. Two of these subsequently seceded from the Church, the 
remaining one being Frobes. Brentano’s ecclesiastical career was attended with results 
more stimulating to the Church than satisfactory to himself, and Ward's incumbenoy of a 
Nonconformist Chapel was brief. In three cases, aaa, Brentano and Stumpf, there is 
definite mention of a religious crisis. 
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Hoóffding states that he was led “...partly through the problems of 
religious emotions to speculate on the mind of man” ((4), п, p. 197). Judd 
- writes: “I have no doubt that my early intensive religious training had a 
large influence in directing my later interests towards a study of man and 
his mental life” ((4), п, р. 207). Janet is of the opinion that his interest in 
psychology and philosophy was the result of a conflict between two ten- 
dencies, the one religious and quasi-mystical, the other scientific ((4), 1, 
p. 123). Baldwin writes that his “...interest was directed towards 
psychology through his early intention to go into the ministry" ((4), 1, 
p. 1). Freud declares: “My early familiarity with the Bible story (at a 
time almost before I had learnt the art of reading) had, as I recognized ` 
much later, an enduring effect upon the direction of my interest” 
(05), p. 13). 

What part can we suppose religious preoccupations to play in the later 
development of psychological interests? There can be no denial of the fact 
that the content of religious knowledge and experience may in itself 
suggest problems of psychological import. But it may be that this fact 
does not exhaust the possible connexions between religion and psycho- 
logy. Religious teaching frequently provides for the growing child the 
first body of more or less coherent psychological material. It offers 
admirable opportunity for the working of the systemic interest-tendency, 
ав any casual study of children’s theological systems will show. I will 
suggest that early religious interests afford evidence of the operation of 
the systemic interest-tendency, later to find a nicer balance with the 
empiric in becoming directed upon the problems of ‘man and his mental 
life’.t In this suggestion there is, of course, no implication that all early 


1 A problem perhaps relevant is that of the significance of experiences and phantasiea, 
apparently not uncommon in intelligent children, incorporating religious, mystical; and 
aatronomical or cosmological elements. The experience may consist merely in a tendency to 
preoccupation concerning the ultimate significance of the universe. Another variety is 
desoribed vividly by Klemm ((4), пт, р. 155) and is worth quoting. “The first connected 
realm of facts that presented itself to me was the kingdom of the stare. The boy's fantastic 
thought, kindled no less by the infinity of space and time than by the unattainable and 
supramundane, rose upward through the silent winter nights. The contradictions of religious 
dogma were challenged and experienced over and over again with a peculiarly sweet tension. 
When І was 15 I received a gift of a three-inch spyglasa with а lena of x 80 magnifying 
power, and with the help of wood and paper constructed a telescope.” The combination of 
an almost mystical experience with a truly empirical curiosity, seems to be characteristio. 
Another instance is provided by the highly systematic fantasies of voyages through the 
solar system developed by Wirth and his brother(16). To pursue the matter further here is 
impossible, but one is tempted to suggest that such phantasies may represent the operation 
of active interest-tendencies upon such material as Нез at hand, material which is not truly 


fittang. 


В. C. OLDFIELD 119 


religious interests are the product of the systemic tendency, or that it 
alone can ever be effective in their production. 


VI. DIVIDED INTERESTS, VACILLATION, AND APPARENTLY 
CONTINGENT DEOISION 


We come now to an aspect of the subject which can scarcely fail to 
strike forcibly anyone who studies the biographical material, however 
superficially. It reveals in a surprising degree the prevalence of conflict of 
interests among psychologists. Such conflicts are manifest in a division of 
strong interests often persisting beyond the phase of individual develop- 
ment in which they are ordinarily considered normal. They are shown 
most clearly in a tendency to vacillate between the adoption of different 
intellectual pursuits, and in some cases are indicated, one may suspect, in 
the apparently contingent nature of the particular event that leads to a 
decision. 

Division of strong interest, and a tendency to vacillate between dif- 
ferent intellectual pursuits, are apparent in many cases. Kiilpe intended 
to study history in the first place, but going to Leipzig for this purpose, 
he came into contact with Wundt, and was far a time diverted to experi- 
mental psychology. He then went to Berlin where he read history with 
Mommsen. This phase lasted for a single sergester, at the end of which he 
returned to psychology, this time with G. E. Müller at Gottingen. How- 
ever, still undecided as to whether History or Psychology should be his 
life-work, he repaired to Dorpat, where he again read history. In 1887 he 
took his degree in psychology, finally deciding in favour of this subject 
(©), pp. 386-7). In his later years he turned to philosophy. 

G. Е. Müller's primary interest at the age of 15 was philosophy, and 
at this time, he tells us, he was inclined to mysticism from which he was 
rescued by the writings of Lessing. As a student he read history for the 
sake of a teaching career, and philosophy because of a strong interest. 
After a period of history, archaeology and the History of Art, perusal of 
Lotze’s writings caused him to study philosophy as Hauptfach, and a 
considerable conflict between historical and philosophical interests en- 
sued, aggravated by the belief of the times that the scientific method, in 
which he had had no training, is the true method of philosophy. The 
conflict seems to have been painful, but was resolved by the outbreak of 
the Franco-Prussian war. After a year of service in the field Müller found 
history a ‘narrow’ subject, and turned to the study of science ((6), 
pp. 361-2). s 

Wundt’s decision to specialize in the study of physiology was the 
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result of painful reflections upon the manner in which he had dissipated his 
efforts during his first student year, coupled with the courage conferred 
by the beauty of a boat trip up the Neckar ((1), pp. 71-2). Happily for 
experimental psychology this decision did not too rigidly determine his 
subsequent interests. 

Such instances of conflict and vacillation are interesting in themselves. 
But more significant is the question of the manner in which they issue, 
and are resolved. The resolution, when it comes at all in definite fashion, 
may happen by one of three more or less distinct means. In some cases 
an event apparently contingent, and irrelevant to the real issue, may seem 
to bring about a decision. In others, where there are two or more con- 
flicting interests, it may prove possible in the ultimate event for each to 
be separately pursued. Lastly there may come a solution through the 
discovery that a new interest—in the cases we are considering generally 
an interest in psychology—offers a compromise and reconciliation, 
allowing the tendencies harmonious expression in unified activity upon a 
single field of material. 

Personal influence may operate in conjunction with an event appa- 
rently so contingent and irgelevant that one can scarcely help inferring a 
pre-existing instability of interest. 

Carr, having decided to major in mathematics, arrived at Colorado 
University, and found that’ he disliked at sight the instructor in his 
chosen subject. Happening to meet the professor of psychology however, 
and finding him genial and encouraging, he decided on the spot to turn 
psychologist, **. . although I knew practically nothing about the nature 
of the subject” ((4), ш, pp. 69-72). Seashore, whose main interests 
during his early college days were mathematics and languages, was 
inspired by friends to go to Yale in order to study philosophy. He 
happened, however, to arrive there on the day the psychological labora- 
tory was opened, and, on the advice of Ladd, he entered the course, 
although he too knew nothing of it previous to his arrival ((4 т, pp. 225— 
97). Stern, intending to study philosophy and philology, soon realized 
that “‘...the petty pursuits of philology could not thrill me". A deep 
impression was made upon him by Ebbinghaus, whose point of view 
appealed to Stern's love of the empirical. Stern had, he says, “...a 
strong desire for exact and detailed work, and direct contact with the 
concreteness of fact”. Philosophical speculation, however, continued to 
be an interest, although he regarded it as a weakness ( (4), т, рр. 335-88). 
Dodge started life as a philosopher, but in Erdmann's seminar “...the 
coincidence of a... humiliating experience and an unprecedented piece of 
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good fortune diverted me into experimental psychology”. The first of 
these events consisted in Dodge missing a rather obvious point in con- 
nexion with Kant, upon which Erdmann remarked: “Herr Dodge, I fear 
you will never make a philosopher”. The second was Dodge’s success in 
inventing for Erdmann a tachistoscope of elaborate requirements, а 
technical triumph which Erdmann had been assured by his physicist 
friends was impossible ((4), 1, pp. 99-121). 

Solution through the continued but separate pursuit of the conflicting 
interests is not for our purpose of any great psychological interest. It is 
sufficient to note that circumstances may allow of it, the second interest- 
tendency obtaining outlet in hobbies and spare-time occupations. But 
the type of solution in which incompatible tendencies find reconciliation 
by becoming directed upon some new topic appears commonly as the 
means by which individuals are led to the pursuit of psychology. 

Janet speaks of the general direction of his philosophical and psycho- 
logical interests as being determined by a sort of conflict. One set of 
tendencies towards natural science, botany in particular, amounted to a 
passion which ''...determined my taste for dissection, precise observa- 
tion and classification". Another tendency, never wholly satisfied, was 
religious, and Janet confesses that his mystical impulses were never 
wholly controlled. Between the two opposing forces an interest in 
philosophy arose as a compromise ( (4), т, р. 123). It may be supposed that 
the empiric tendency found insufficient outlet in philosophy, and deter- 
mined the later change in Janet’s interests towards psychopathology. 

Washburn writes that “At the end of my senior year, I had two 
dominant intellectual interests, science and philosophy. They seemed to 
be combined in what I had heard of the wonderful new science of experi- 
mental psychology” ((4), п, р. 338). Woodworth, following a period in 
which he had devoted himself variously to philosophy, mathematics, and 
science, remarks: “Апа so. . .I turned from philosophy, half expecting to 
continue some effort in it, but discovering as time went on that psycho- 
logy was an amply sufficient occupation” ( (4), п, р. 367). 

Fechner, medical student turned professor of physics and humanistic 
satirist, suffered a crisis of health which left him with a “...deepened 
religious consciousness” and a philosophical mission. He felt at the same 
time that philosophy required a scientific basis, and in 1850 “ Не saw that 
the thing to be done was to make the relative increase of bodily energy 
the measure of the increase of the corresponding mental intensity...". 
This conclusion led to the experimental work forming the basis of the 
Elemente der Psychophysik, which will be remembered when the satires of 
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‘Dr Mises’, and the sevenfold call of the philosopher Fechner to a 
dormant public, are forgotten ((5), pp. 267-70). 

Klemm writes that at an early асе“. . .the joy which I had in scientific 
insight was perturbed by the philosophical deductions especially of the 
materialistic school of thinkers”. At Munich, where he had enrolled in 
Lipps’s psychology course, “ Опе thing struck my attention, the small 
collection of apparatus for experimental psychology, which stood unused 
and somewhat dust-covered, in a corner of the seminar room....Here 
I felt the presence of a gap, through this gap I passed to another great 
field, that of experimental psychology ((4), ш, pp. 153-61). 

Stern’s philosophical and empirical tendencies found a compromise 
in psychology. At the age of 19 he wrote in his journal: “In Philo- 
sophy I must find my salvation or perish. One consolation there is, 
namely, that a philosophical discipline is open to me as my special subject, 
psychology...” ((4), 1, p. 340). Stumpf, after a period of development 
which included strong and persistent interests in music and philosophy, 
and a religious crisis of the most intense and agonizing kind, finally 
decided to devote himself “.. .to that field which, connecting my musical 
experiences with the interests of psychology, seemed to me, personally, 
the most promising”. In his case, however, there is evidence of a con- 
tinued clash of empiric and systemic tendencies, for he mentions that, 
with Aristotle, he finds theory the sweetest of all, but it is always a 
comfort to pass to observation ((4), т, pp. 396-7). 

James's conflicts of interests and difficulties of vocational decision, 
aggravated by a superbly delicate moral sensibility, are too numerous and 
complex for brief record to do them justice. One quotation must suffice 
to illustrate the intensity of the doubts to which he was subject. He 
writes in 1868, at the age of 26: “I have not got started properly on any 
line of work yet, but am hovering and dipping about the portals of 
psychology. The fact is that I am about as little fitted by nature to be a 
worker in science of any sort as anyone can be, and yet...my only ideal 
of life is a scientific life.” But later in the same letter he decides that 
“АП in all, even the sweepings of morality are better than chemical 
reactions”, and adds, “Thus do I lash my tail and start myself up 
again..." (0), т, pp. 286-8). 

Many factors may contribute towards the growth of an interest in 
psychology. It is an interest which, for reasons relating simply to its 
present academic status, is in any case liable to develop later than are 
interests, for instance, in philosophy, history or biology. But one means 
by which it may be reached is, I suggest, through the existence and 
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balance of two generalized tendencies, the one to treat material in an 
empiric, the other to treat material in а systemic, way. In such a case 
there may occur a competition of activities and a conflict of interests. 
The situation then becomes resolved through joint direction of both 
tendencies upon the material of psychology, which can offer scope for the 
two together. 
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I. INTRODUCTION 


Tue influence of intense stimulation on the absolute sensitivity of the 
human ear has been the subject of several previous reports (Rawdon- 
Smith, 1934, 1935, 1936). In these, it was shown that pure tone stimu- 
lation at relatively high loudness levels yielded a transient loss of 
absolute sensitivity frequently of considerable extent, and exhibiting 
Several interesting features. Thus the extreme lability of the phenomenon 
and its partially binaural nature (by which is meant the tendency for 
stimulation of one ear alone to modify the sensitivity of both) led to the 
supposition that the effect was partially mediated by changes in the 
central nervous system. Indications of a further peripheral change 
have, however, also been shown both for the human subject (Rawdon- 
Smith, 1934) and for the physiological preparation (Rawdon-Smith, 
1938, p. 117). The former hypothesis, namely, that of the central locus 
of certain of the observed phenomena, achieved confirmation in the 
finding that under certain circumstances it is possible for an unexpected 
stimulus, even one in an alternative sensory mode, to cause a sharp, 
though temporary, recovery of normal sensitivity (Rawdon-Smith, 1935, 
1936). Since this effect clearly resembles the general phenomenon of 
‘disinhibition’, we have preferred to employ the term ‘auditory in- 
hibition’ rather than the more conventional ‘auditory fatigue’, to 
describe the loss of sensitivity produced by the initial stimulation. 


1 Senior Student for the Royal Commussioners of the Exhibition of 1861. 
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In view of these several unexpected properties, it has appeared 
desirable that our investigation be extended to determine whether or 
not intense stimuli of the type found to yield so great an effect on the 
absolute sensitivity might not to some extent influence the differential 
sensitivity of the human auditory mechanism. The present account, 
therefore, deals with the results of an investigation of the effect of such 
stimuli on the differential intensity sensitivity of the ear. 

Earlier work on the differential intensity threshold for the human 
ear includes that of Knudsen (1923) and Riesz (1928). As a source of 
sound, Knudsen used a thermionic tube audio-oscillator, the output of 
which passed via a galvanometer and resistance network to a telephone 
installed in a sound-proof room. A motor driven key-switch operated to 
short-circuit one of the resistances of the network, and at this point the 
intensity of the sound in the telephone was increased. The amount of 
this intensity rise could be altered by adjustment of the value of the 
short-circuited resistance. Starting with an easily supraliminal change, 
this value was gradually decreased until the just noticeable difference 
was found. Unfortunately, however, the introduction of an instantaneous 
intensity rise in the manner discussed carries with it certain important 
limitations. When either the absolute intensity or the intensity change 
or both are large, the arithmetical change of force on the diaphragm 
at the moment of intensity change is sufficient to produce an audible 
note of the natural frequency of the diaphragm of the telephone in use. 
This phenomenon is objectionable, as it produces a readily audible click, 
when the intensity change is effected. These theoretical suppositions were 
noted by Ewing & Littler (1935) in a related investigation; and were 
‚ adequately confirmed during certain work preparatory to an investi- 
gation of the variation of the value of the differential intensity threshold, 
with rate of change of intensity (Rawdon-Smith & Grindley, 1935). If 
Knudsen’s technique is adopted, therefore, as the value of the intensity 
change is reduced so will the loudness of the click be reduced. A human 
subject of such an experiment must, therefore, make any judgment as 
to the perceptibility of the change in question at least partly on the basis 
of the loudness of the click accompanying the change. 

Knudsen’s work was repeated by Riesz (1928), using a technique 
against which these criticisms cannot be levelled. This work is discussed 
in detail by Fletcher (1929, pp. 147-51) and need not, therefore, be 
further mentioned here, save to note that the very considerable technical 
elaboration which Riesz was able to introduce would ordinarily render 
investigations of this character somewhat beyond the scope of most 
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laboratories. We have, therefore, evolved a simpler technical arrange- 
ment, carrying with it the advantages of Riesz’, and additionally con- 
ferring the benefit of giving a pure intensity modulation, constant in 
regard to frequency. i ` 


П. APPARATUS 


A sinusoidal alternating voltage, generated by a beat frequency 
oscillator, is taken through a calibrated attenuator to a special amplifier. 
The output from this, fed to a telephone receiver, produces an approxi- 
mately pure tone. The block diagram (Fig. 1) shows the layout of this 
equipment. 





Fig. 1. Block diagram showing Jayout of apparatus. 


The amplifier contains one stage whose amplification can be rhythmic- 
ally varied by suitable application of a voltage derived from a photo- 
electrical modulator. It will readily be seen that a rhythmic change in 
amplification of known amount will produce a tone whose intensity is 
modulated over a predetermined range. 

The design of the modulator is such that no click, or other spurious 
indication that the loudness of the tone has been altered, is audible in 
the telephone receiver. It consists essentially of a disk of special shape, 
rotated in the path of light rays falling on a photoelectric cell in such a 
way that the amount of light falling on the cell (and consequently its 
electrical output) is varied in a rhythmic manner. The output voltage so 
generated is directly coupled in such phase as to decrease the standing 
negative bias on the suppressor grids of a pair of Mazda ACSP 1 pentodes, 
operating in biphase as part of the amplifying chain (Fig. 2). The stage 
gain is consequently increased when more light falls on the photoelectric 
cell. 
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For the purpose of the present experiment, a sinusoidal intensity 
modulation of the tone in the telephone receiver was deemed to be 
desirable, because such an intensity change scatters least energy into 
parts of the spectrum remote from the test frequency. This necessitated 
& sinusoidal change of voltage from the cell, since the amplification of 
the ACSP 1 valve bears a very nearly linear relation to the applied 
voltage on the suppressor grid. To obtain this sinusoidal voltage, & 
cardioid disk (Fig. За) must be rotated in the path of parallel light rays 
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Photocell Variable gain атри 
modulator S grin ampie, 
Fig. 2. Cirouit diagram showing connexions of photocell modulator and 


variable gain amplifying stage. 


falling on the photoelectric cell. The arrangement employed (Fig. 3b) 
consists of an optical bench carrying a light source, a condenser, a slit 
to cut off stray light, and the photoelectric cell itself. These can be moved 
relatively to one another and to the rotating disk, thus enabling correct 
adjustment to be found very simply. The disk is carried on a rod, and is 
rotated by a synchronous motor through a belt reduction drive arranged 
to give one complete rotation of the disk per second; each full intensity 
modulation cycle thus lasts 1 sec., this modulation frequency having 
been found by preliminary experiment to be most suited to the observers. 

The depth of the modulation is varied by altering the intensity of 
the light source, and a variable resistance (R 1, Fig. 35) in series with the 
battery supplying the bulb is used for this purpose. The proportion of 
the output from the cell applied to the grids of the ACSP 1 valves is 
adjusted on E 2 (Fig. 2) until an intensity change subliminal to all 
subjects occurs with the dimmest light used, and a suitable maximum 
intensity modulation depth is attained with the full brightness. Varying 
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the intensity of the light thus gives a smooth change in the depth of 
modulation, and it was this control which was used in taking readings, 
in the present series of experiments. 


Centre of | 


P at rotation 


(a) 


Photo 
оосо To variable gain 


amplifier 





Slit 





pulley 


Cardioid 
disk 
(b) 

Fig. 8. (a) Shape of cardioid disk. (b) Arrangement of light modulator: light from the 
lamp passes through the condenser and slit, and falls on the photooell; the parallel 
rays are rhythmically interrupted by the rotating cardioid disk. A second, generator 
type, photocell, and a microammeter, are used to measure the intensity of the light, 
which is varied by E 1. 


With the light source at its dimmest, the observer reports no change 
in the intensity of the sound in the telephones; slowly increasing the 
intensity of the light increases the depth of modulation, and a point is 
reached at which the observer reports a rhythmic change in the loudness 
of the tone. At this point, a reading proportional to light intensity is 
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taken by means of an independent generator type cell and micro- 
ammeter (Fig. 35) since a record of this is essential for the calibration 
of the apparatus. 

Calibration is accomplished as follows: a number of readings is taken, 
and the average light intensity at the threshold point determined. The 
light source is then set at this value, and a rectifier type output volt- 
meter switched into circuit across the telephone receiver. The output 
voltage is read with the cardioid disk rotated first so ав to give minimum 
output, and secondly, so as to give maximum output. The ratio of 
maximum to minimum voltage across the telephones at the differential 
threshold has thus been determined, and this ratio may be expressed as 


follows: 
voltage ratio= V--AY:V | ... (i) 


(where V is the voltage output at minimum, and AV is the voltage 
output at maximum). 

The method of calibration outlined above has the advantage that 
variations in the voltage supply to the light source, ageing of the bulb, 
etc., are of no consequence, since it is the actual brightness which is 
noted at each reading, by means of the auxfliary photocell equipment; 
moreover, since the output voltage is measured immediately after taking 
readings, long-period changes in the amplification constants are also 
unimportant. 

The output to the telephones is also applied to a cathode ray овсШо- 
graph, and during the course of an experiment, careful check is kept on 
the waveform of the intensity modulation, and on the frequency of the 
tones employed. The latter is checked by obtaining a Lissajous’s figure 
against & constant frequency source applied to the other deflectors of 
the cathode-ray tube. 

À. voltage from a second, fixed frequency, oscillator (Fig. 1) amplified 
by а pre-set amplifier whose output stage is similar to that of the main 
amplifier described above, could be switched into the telephone receiver 
at will, in place of the output from the main amplifier, and the tone so 
produced was used as the adaptation tone in the present experiments. 


Ш. PROCEDURE 


The observer was installed in a sound-proof room, inside which the 
external noise level was below threshold. He was seated at a table, on 
which was a silent, mercury-operated key, pressure upon which sounded 
a buzzer in the experimenter’s room. An additional microphone and 
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loud-speaker system enabled comments by the observer to be heard by 
the experimenter. The observer wore a pair of telephones on an adjust- 
able head band, in one of which he heard the experimental tone, and in 
the other of which he could hear the experimenter’s voice, provided 
the latter pressed a key in order to speak to him. The telephones were 
marked, so that the experimental tone was always sounded in the same 
telephone on the same ear throughout any one series of experiments. 

The absolute threshold of hearing was first assessed by ordinary 
audiometric methods, using the system of attenuators in association 
with the main amplifier, at the frequency at which the subsequent tests 
were to be carried out. This determination was essential in order to 
ensure that the differential judgements could be carried out at an 
intensity level referable to the observer’s own absolute threshold. 

This preliminary measurement was accomplished in 2-3 min., and 
the observer was then warned that he would receive an adapting tone 
for 2 min., after which he would be switched noiselessly to the test tone, 
whose intensity modulation, inaudible at first, would gradually be 
increased until he signalled that he was able to detect the rhythmic 
intensity change. Immediately a judgement had been given, the 
adaptation tone was switched on for a further 15 sec., and then another 
test taken; this procedure was continued until five readings had been 
taken, to enable a fair average to be made, after which (the adapting 
tone still being kept constant) a further five readings were taken at each 
of a number of different test intensities. This occupied one complete 
session. It was thus possible from the data of a single session to plot the 
differential threshold at each of a number of test intensity levels ranging 
from 10 to 110 db. above the absolute threshold, when the ear was 
adapted to a certain adaptation intensity level. 

In all, seven sessions were required of each observer, each one being 
undertaken at a different adaptation intensity, so that the differential 
threshold, at stated test intensity levels from 10 to 110 db. above the 
absolute threshold, was known under conditions of adaptation intensity 
varying from silence to 110 db. above the absolute threshold. 

During the course of a session, the observer was allowed to make any 
comments he wished and these were heard by the experimenter through 
the microphone communication channel. It was thus possible for the 
experimenter to disregard any readings which were acknowledged by 
the observer at the time to have been unreliable. In a session lasting 
20 min. or more, it was almost inevitable that the observer’s attention 
would wander, or that sounds of his movements in breathing would on 
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occasions mask the test tone (more particularly at low intensities). When 
such events occurred, he communicated with the experimenter, who was 
thus able to make an appropriate note. 

Three observers only were used in the present experiments, owing to 
the length of time taken in obtaining a full series for each, and to the 
fact that inexperienced observers, some of whom were tried in an in- 
complete series, had difficulty in presenting consistent judgements. All 
three observers employed gave absolute thresholds within 4 db. of each 
other, and closely corresponding to the normal value for the average 
human ear at the frequency used. 


IV. RESULTS 


The voltage ratio of maximum to minimum of the intensity modu- 
lation at threshold, obtained as explained above (p. 129), may be treated 
in either of two ways, as follows: 

(а) The actual increase in sound intensity necessary to elicit a judge- 
ment, expressed in decibels, is simply obtained from formula (ii) below: 


Differential threshold (decibels) —20 log rae, Р (i) 





(b) Weber's fraction, AI/I, can be obtained from the data in the 
following way: 








Voltage ratio= Belg "* (i), (р. 129) 
2 
therefore Energy ratio (25 = с › 
һепсе Weber’s fraction Е Е +50 S 
2VAV - AV? is 
-Wm— se (iii) 


It is convenient to use Weber's fraction as a measure of the differential 
threshold, and if these values are plotted as the ordinates of a graph (on 
a logarithmic scale) the abscissae being the intensity levels of the test 
tone in decibels above the absolute threshold, graphs may be drawn 
showing the differential threshold at various test intensities for a given 
intensity of adaptation tone. 

A typical graph (Fig. 4) of this type, plotted from the resulta of a 
single session by one of the observers for an adapting tone at an intensity 
level of 70 db. above the absolute threshold, shows the general char- 
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acteristic of the differential threshold. It will be seen that the curve 
corresponds to the generally accepted shape of the Weber’s law curve 
when AZ/1 is plotted against I for any sensory mode, but it is of interest 
to note that intensity discrimination is finest when the test is made at 
the same intensity level as the adaptation. In general, this characteristic 
may be observed for all values of adapting intensity, and if the curves 
for a number of adapting intensities are plotted together on the same 
graph (e.g. Fig. БА, В or О), it can be seen that each curve tends to 
approach its minimum value of AI/I when test and adapt intensities 
are equal. 


Intensity of stiurelating tone 70 db. 





10 30 . 50 70 90 110 
Test intennty. Decibels 
Fig. 4. Curve relating AI/I to test intensity, at 70 db. adaptation 
intensity. Frequency 1000 о.р.в. 


The graphs obtained for each of the three observers are given in 
Fig. 5 A, В and C. It can be seen that the minimum value of AZ/I at 
equal test and adapt intensities appears on nearly all the curves, but 
there are some exceptions, notably the 100 db.1 adaptation curve for A 
(Fig. 5), which reaches a minimum at 70 db. test intensity. These ex- 
ceptions would all disappear if one reading were altered: in the present 

1 It must be understood that where this term oocurs without qualification in connexion 


with intensity levels, it refers to decibels above the observer's own absolute threshold at 
the frequency employed: the decibel expreases a ratio, and not an absolute value. 
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10 30 50 70 90 Ho 
Test mtensity. Decibels 





10 30 50 70 90 110 
Test intensity. Decibels 


Fig. 5. Results of three observers A, B and C. The figures against each curve show the 
adaptation intensity in decibels above the absolute threshold. Frequency 1000 o.p.s. 
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instance, for example, if the 90 db. test had given a lower value of AI [1 
or the 70 db. test a higher value, the curve would have appeared typical. 
It is possible that such readings are in fact anomalous, due to wandering 
attention on the part of the observer, although he made no spontaneous 
acknowledgement at the time. 

It may further be remarked that at low values of adaptation intensity 
(0, ie. silence, and 30 db.), observers B and C (Fig. 5) show a very 
straight curve, while A gives a much higher value of AZJI at the lowest 
test intensities. It may be that observer A used а more certain criterion 
of the threshold than B or C at these low intensities. 





10 30 50. 70 90 110 
Test intensity Decibel« 


Fig. 50. See fig. БА, B for legend. 


Such individual differences, however, are of minor importance by 
comparison with the general inference to be drawn from these curves; 
namely, that the region of the Weber's Law curve corresponding to the 
lowest values of AI/I shifts progressively towards those abscissae 
corresponding to high test intensities, when the ear is adapted to these 
high intensities. Indeed, the 110 db. adaptation curve reaches a‘ very 
low value of AZ/I at 110 db. test, and it may well be that it would rise 
again were it possible to test at higher intensities without causing serious 
pain to the observer. 

It will be noted that with the higher intensities of adaptation, the 
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differential threshold becomes very large at low test intensities, and was 
on occasion greater than the deepest modulation which could be obtained 
with the apparatus. This is almost certainly due to the fact that at these 
intensities of adaptation, the absolute threshold rises, often as much as 
30 db. (Rawdon-Smith, 1934, 1936). Thus in fact the observer may not 
hear the minima of the modulation at all. This speculation is borne out, 
moreover, by subsequent experiment, in which just this effect was 
demonstrated. It follows that, at 100 and 110 db. adaptation, the 
differential threshold reading obtained at test intensities below 15-20 
and 30-40 db. respectively is no more than a measure of the absolute 
threshold. In consequence, such readings have been bracketed in the 
graphs A, B and C (Fig. 5). 

All the above experiments were done at a fixed frequency of 1000 c.p.s. 
A further series was undertaken, in which the ear was adapted to a 
1000 c.p.s. tone at 100 db., and tested at an intensity 30 db. above the 
respective thresholds at 100, 250, 500, 1000, 2000 and 4000 c.p.s. The 
results of this series can be plotted in graph form (Fig. 6 A, B and C) 
and show the value of А//1 obtained at the various frequencies, first with 
adaptation to silence, and then with adaptation to a 1000 c.p.s. tone at 
100 db. In each case, the 1000 c.p.s. adaptation tone had no marked 
effect at lower test frequencies; it showed the expected effect at the same 
frequency, a comparable effect at 2000 c.p.s., and a slightly smaller effect 
at 4000 c.p.s. It is evident, therefore, that the effect of previous adapta- 
tion on the differential threshold is not confined to the adaptation tone 
frequency. This was also shown (Rawdon-Smith, 1934) to be true of the 
absolute threshold. 


V. CONCLUSIONS 


In attempting to draw conclusions from the results which we have 
summarized above, it appears relevant to effect some comparison 
between these data and those derived from related investigations in the 
auditory and the visual senses. To certain earlier work on the effect of 
intense stimulation on the absolute sensitivity of the human ear we have 
already referred (p. 124), and we may here note simply that, like the 
effects there discussed, the loss of differential sensitivity described in the 
present paper presents, primarily, the characteristic of lability. Indeed, 
this and other characteristics of the phenomenon lead us tentatively to 
ascribe it, a8 in the earlier case, in larger part to centrally mediated 
than to more peripheral changes; though as in the former case a peri- 
pheral aspect may also be present. If this is true, it would appear that 
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c.p ». at 100 db. 


Adaptanon silence 





100 250 500 1000 2000 4000 
А Test frequency at 30 db. 









100 250 500 ° 1000 2000 4000 
Test frequency at 30 db. 


Fig. 6. Results of three observers A, B and С. Adaptation silence and 100 db. at 1000 c.p.s. ; 
test 30 db. above threshold at the frequencies stated. 
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2 the ‘differential threshold, like the absolute, is sensitive to what in an 
' earlier. paper (Rawdon-Smith, 1936) we have termed ‘auditory in- 
hibition’. Of this general phenomenon indeed, the loss of differential 
sensitivity described here may well be simply another aspect. 

‘For the visual sense, Craik (1938) has recently shown an effect closely 
telated to that which we have described; namely, a loss of differential 
sensitivity at low absolute intensities, after adaptation of the eye to a 
bright visual field. As in our case, differential sensitivity appears to 
be optimal when tested at an intensity close to that to which the sense 
organ has previously been subjected. 


"S 1000 eps. at £00 wy, 


pe 
<> Айра айел 





100 250 500 1000 2000 4000 
Test frequency at 30 db. 


Fig. 6C. See fig. 6A, В for legend. 


In many respects, indeed, the two senses—though in their mode of 
function so clearly different—here exhibit striking parallels. The signifi- 
cance of these for visual and auditory psycho-physiology, however, will 
be estimated with certainty only on the basis of further experimental 
work. 

VI. Summary 

A new technique for the assessment of the least perceptible increase 
in sound intensity has been evolved, using a method whereby a slow 
rhythmic change in voltage can be generated, and this made to modulate 
the output from a simple pure tone source. It is possible thus to estimate 
the differential threshold over a wide range of sound intensities, and 
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at any frequency which can be generated. It is further possible to measure 
the differential sensitivity at an intensity different from that to which 
the ear has been subjected for a previous period. 

Using this technique, it has been found that the values of differential 
threshold differ greatly according to the state of adaptation of the ear: 
differential sensitivity is in general greatest when tested at the same 
intensity as that to which the ear has previously been adapted; it is less 
when the adapting intensity is greater or less than the test intensity. 

It has further been found that adaptation at frequencies other than 
the test frequency does not have as great an effect as is observed when 
the adapting and test frequencies are the same, and often, indeed, no 
effect can be detected. Exceptions are found when the frequency of the 
adapting tone is equal to twice or four times that of the test tone. 

Certain characteristics of these phenomena appear to indicate that 
the effect should be ascribed more readily to the intervention of central 
factors, than to modifications of sensitivity of the peripheral mechanism ; 
this has also been shown to hold true of previously investigated effects 
on the ear’s absolute sensitivity after stimulation. We believe, therefore, 
that like the latter, the effects discussed in this paper represent another 
aspect of the general phenomenon of auditory inhibition. 


In part, the expenses of this investigation were defrayed by a grant 
from the Government Grant Committee of the Royal Society, to whom 
the authors wish to record their gratitude. They are also deeply indebted 
to Mr K. J. W. Craik, for assistance with the apparatus and as an 
observer. 
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I. IxTRODUOTION 


KorrEA, in his discussion of the problem of shape (2), pp. 129-60), calls 
attention to the fact that if a line forms a closed or almost closed figure 
it will tend to be perceived not as a mere line upon a homogeneous back- 
ground but as a surface figure bounded by a contour (08), p. 150). A 
figure of this kind he therefore calls a closed contour figure. Koffka then 
goes on to predict that the threshold of a variable is likely to be higher 
when projected upon the surface of a closed contour figure than when 
projected outside the bounding contour. This prediction is based partly 
on general grounds and partly on the results of earlier experiments (7, 8) 
relating to differences of threshold on figure and ground. 

Koffka points out that his prediction might readily be put to the 
experimental test. He suggests to this end a modification of a method 
originally devised by Hempsteadal). The proposed method consists 
essentially in projecting a small figure upon the contoured surface and 
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arranging an episcotister between the latter and the projection lantern. 
The differential threshold of the small figure could then be determined by 
suitable adjustment of the variable episcotister aperture. “If then”, 
writes Koffka, “the little figure required a greater episcotister opening in 
order to become visible inside than outside the contour, we should have 
proved a greater cohesiveness of the enclosed area as compared with its 
surroundings, which would make it more difficult to produce a new 
figure on it” (12), p. 160). “Unfortunately”, he concludes, “this experi- 
ment has never been made, although from two similar experiments, one 
by Gelb and Granit and the other by Granit, our assumed result seems 
predictable.” 

The purpose of the present study is to remedy the deficiency empha- 
sized by Koffka and thereby to submit his theoretical prediction to the 
experimental test. 


П. PRELIMINARY EXPERIMENTS 
(1) Apparatus and method 


A preliminary test utilizing the Hempstead technique (described 
above) was carried out whieh gave strong indications of a positive result. 
This technique is however ungatisfactory for a number of reasons: In the 
first place, a great deal of time is consumed in obtaining an adequate 
number of threshold determinations from each subject. In the second 
place, the noise engendered in varying the episcotister aperture during 
rotation has a somewhat distracting effect on the subject. In the third 
place, it is difficult to vary the aperture during rotation in a regular 
fashion. Consequently, we agreed to abandon the Hempstead technique 
and to determine the threshold of the variable figure with the aid of an 
iris diaphragm. The apparatus employed in these preliminary experi- 
ments was originally devised by Grindley 10) for group demonstration of 
Weber's Law, but it could readily be adapted for our present purpose. 


The apparatus (Fig. 1) consisted of a lamp (Г) placed at a distance of 1-8 m. from 
a white cardboard screen (88) which it Wluminates directly through the window (W). 
Some light from Г is reflected on to the soreen by the mirror (М) and this light passeg 
through the lens (0). А small rectangle, 2 х 3 mm., was drawn in black ink upon an 
ordinary glass notice plate (Р) interposed between L and М. An image of the rectangle 
is thrown on the screen, and the difference between its brightness and that of the 
background can be varied by means of the iris diaphragm (Г) on the lens. The 
diaphragm was calibrated direotly for 51/1 on a scale attached to the exterior of the 
instrument. The brightness of L was adjusted to a constant value for the purposes of 
the experiment. The value chosen for direct illumination of the screen was 0-50 foot- 
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Fig. 1. 


eandles.! It is obvious that enlargement of the diaphragm aperture under these 
conditions will lead to a slight increase in total illumination of the screen. This is not, 
however, perceptible as a change in background ilumination but as a difference 
between the brightness of the figure and the ground. The changes made by this 


method give the threshold as 755 which is virtually equivalent to 81/1 for the small 
ratios of 81: Г employed. 


P 


Fig. 2. Original size reduced by 0-5. 


The screen SS was а white cardboard sheet, 25 x 20 in., suspended in such a way 
that it could be shifted horizontally in either direction. An irregular figure (Fig. 2) was 
drawn in black crayon at about the centre of the screen. For purposes of fixation, a 
small black point (P,) was marked within the contour of the figure such that when the 
image of the rectangle is projected inside the border, this point approximately marks 


1 The illumination conditions were of course maintained constant for all positions of the 
variable figure. Subsequent determinations in whidh a higher value for the screen was 
adopted gave results identical with those reported below. 
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what would be the point of intersection of its diagonals. A second point (P,), outside 
the border of the larger figure, marks the fixation pomt under conditions in which the 
image of the rectangle is arranged to fall outside the contour. 


(2) Procedure 


The subject was seated to the right of the apparatus in such a manner that his head 
and the lamp L were approximately level. The threshold was then determined in the 
following way: With the image of the rectangle projected on the contour figure, five 
readings of the threshold for ‘disappearance’ followed by five for ‘appearance’ of the 
variable figure were obtained. The screen was then shifted so as to bring the image of 
the rectangle оп to a specified area of the screen outside the border of the contour 
figure. A further set of five readings for ‘disappearance’ and five for ‘appearance’ 
was then obtained in an exactly similar way. The screen was then shifted back to its 
original position and ten further readings obtained as before. Finally, a set of ten 
determinations was secured with the image of the rectangle falling once again in its 
previous position outside the contour. 

Special precautions were exercised with reference to (a) the notorious lack of 
definition of the differential threshold; (b) the rate of appearance and disappearance 
of the variable; and (с) the possible effects of practice and fatigue. Thus m the first 
place, we instructed each subject to adopt and maintain as distinctive a criterion of 
the threshold as he was able. In the second place, we endeavoured to operate the 
diaphragm at a constant rate during any one given determination, but to vary the 
rate slightly as between the successive determinations. We also instructed the subjecta 
to go as little as possible by time jnterval in effecting their judgements as this would 
not remain constant for all trials. In the third place, we gave reat pauses wherever 
necessary in order to reduce to a minimum interference by after-imagery. And in the 
fourth place, as already described, we distributed the trials under the two sets of 
conditions to offset any differential effect of practice upon discrimination. 


(3) Subjects 
Twenty subjects, the majority of whom were either research workers or students in. 
psychology, took part in the experiment. With two exceptions, all were unaware of 
the purpose of the investigation. 


(4) Results and discussion 


The mean value of the differential threshold of the small figure when 
projected within the contour of the larger figure was found to be higher 
than the mean threshold of the same figure when projected outside the 
contour in the case of nineteen out of the twenty subjects. The mean 
value of the difference between the two sets of readings for all subjects 
was found to be statistically significant. This result provides a clear 
confirmation of Koffka’s predicted finding. It does not, however, neces- 
sarily establish the validity of Koffka’s theoretical position. Our result 
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might equally well be due to the operation of some differential contrast 
effect. Further experiment is therefore required to establish the origin of 
the phenomenon under discussion. 


ПІ. FINAL EXPERIMENTS 
(1) Object and method 

A final, and we hope decisive, series of experiments was planned to 
determine whether our preliminary result was.due to the intrinsic cohesion 
of & contour figure or whether it derives from some process allied to 
contrast. 

Our method is described below: 

Two series of drawings were prepared. Those forming the Figural (F-) 
Series are shown in Fig. 3; those forming the Control (C-) Series in Fig. 4. 
The procedure involved a series of threshold determinations of a small 
patch of variable intensity at the centre of the square shown in Fig. 3d 
or at a strictly corresponding position in the case of each of the remaining 
figures shown below. 


| 71 3 a 


а, 
Fig. 3. 

a w 5 у z 
Fig. 4. 


It is to be expected on Koffka’s view that the threshold of the variable 
would show etther a sudden rise on complete closure of the square 
(F-series, stage d) or а progressive rise with increasing figural closure 
(F-series, stages c, d). If the first alternative obtains, one would expect 
no corresponding terminal rise of threshold in the case of the C-series; if 
the second obtains, one would predict consistently higher threshold 
values for stages с and d in the F-series as compared with stages x, у, and 
z in the C-series. 

ТЕ, on the other hand, the entire effect is due to contrast, no such 
differences as the above would be expected, since the size and distance of 
the lines in corresponding members of the two series are identical. 


Й 
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In conclusion, to check the analogy between the present conditions 
and those obtaining'in the preliminary experiment, a limited set of values 
of the threshold inside and outside the contour of the square was secured. 


(2) Apparatus 
The apparatus (Fig. 5) consisted of a set of nine identical white card screens (S;), 
each 20 x 13 in., made up in book form, hinged at one side and fitted with a pin to 
register them accurately at the other side. In the centre of each screen was a very 


\ 
1 \ | X 
\ | 5 М 
Е | Е, AE subject д 
S5 


small fixation point. The first screen was otherwise blank; the others had one or more 
Indian ink lines each 1 in. long and 4 in. from the fixation point, as shown in Figs. 3 
and 4 above. The last member of the C-series consisted of two lines having twice the 
width of those in the other fields and consequently equivalent in black area to a 
four-line figure. 

The screen was illuminated by a 12 V. 24 W. bulb (L4), supplied from the А.О. 
mains through a resistance. Its illumination was sufficiently uniform over the field 
and waa arranged to be 1-5 foot-candles. The current through the lamp was measured 
continuously by an ammeter (М) and found constant to 2%. The lamp was shielded. 
from the subject by & box (B). On the left of the subject, who sat in a fixed chair with 
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his eyes at a distance of 50 in. from the screen, was a 4 V. bulb (14) with a compact 
filament casting on the screen S, a sharp bright shadow of a small rectangular aperture 
in the screen S,. The position of the bright shadow could be adjusted to coincide 
exactly on each screen by having the aperture in a movable metal slide ор S,. This 
bulb was supplied by a transformer from the mains and its brightness was varied by 
means of а 25 ohm series resistance having a very smooth and silent motion; this 
gave a range of illumination on the screen from 0-002 to 0-16 foot-candles. The resist- 
ance and the bulb were screened from the subject by S,. The brightness of the variable 
illumination on ths sareen was measured by a Holophane Lumeter and checked by an 
Everett Edgeumbe Luxometer, and the resistance calibrated directly in foot-candles. 
Although varying the brightness by a series resistance alters the colour of the light 
considerably, ite total brightness is never more than 10% and ite threshold brightness 
2% or less, go that the change of colour is lost in the main illumination. 

The experiments were carried out in a dark room with a very small lamp oontin- 
uously illuminating the resistance scale and the experimenter’s record of the readings. 

The rectangular вогееп subtended angles of 20° x 15° at the subject’s eye; the 
complete figure, 1° 12’ sq. and the test patch, 24’ x 10’. 


(3) Procedure 


Hight subjects were employed in the main experiment. These com- 
prised five research workers and three students in psychology. 

In the case of five of the subjects, the determinations were made in 
the following order: Blank field; F-series in the sequence a, b, c, d; 
blank field; C-series in the sequence w, z, y,2; blank field. In the case of 
the remaining three subjects the whole order of presentation was inverted. 

Ten threshold values were determined for every figure, five ‘appearing’ 
and five ‘disappearing’. A total of ten readings was likewise taken in the 
case of every determination on the blank field. 

The subject was instructed to say ‘stop’ when the brightness of the 
variable reached threshold value. In order to obviate judgements based 
on time interval, the experimenter in changing the brightness endeavoured 
to vary both the speed and the starting-point of each determination. 


(4) Results 

The mean threshold value of each subject in the case of the blank 
field and of each of the two series of test fields is given in Table I. The 
symbols (s) and ($) stand for ‘straight’ and ‘inverted’ order respectively. 

The ratio of the threshold on each field to the mean threshold taken 
as unity is shown in Table IT. 

It will be seen from Table II that the mean differential threshold 
values at equivalent stages of the two series are identical. This result is 
also given graphically by Fig. 6. 

The mean variation, indicative of degree of scatter, is 0-17. 
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Table I 
Field 
ды 
Subject Blank a w b z c y, z d 
R.H.T. (s) 0-044 0-001 0-049 0-006 0-065 0-072 0-075 0-079 
В.О.О. (8) 0-019 0-032 0-028 0-041 0-036 0-037 0-035 0-035 
М.Н.Н. ($ 0-041 0-041 0:067 0-080 0-061 0 058 0-062 0-005 
M.G.O. (s 0-081 0:078 0:105 0-094 0-130 0-100 0-122 0-104 
A.T-W. (s 0-066 0-064 0-088 0-079 0 095 0-093 0-100 0:093 
» O.L.Z. (8 0-023 0:089 0:041 0-027 0-039 0-035 0.040 0:034 
K.J.W.O. ($) 0-029 0-035 0-036 0-044 0-042 0-047 0-046 0-052 
J.G.F. ($) 0:081 -0-086 0-092 0-006 0-100 0-101 0:108 0-108 
Table TI 
Field 
mnm a 
Subject a v b х в ye d 
R.H.T. 14 l1 1-5 1-5 1.6 1-7 1:8 
R.O.O. 17 1:5 2-1 1-9 1-9 1-8 1.8 
М.Н.Н. 1.0 1-6 15 15 1-4 1.5 1.6 
M.G.C. 0-9 1:2 1:2 1:6 1:2 1-4 1:3 
АТМ. 1.0 13 1-2 1-4 1-4 1-5 1-4 
О.Т,.7.. 13 1:8 1-2 1-7 1-5 1-7 1-5 
K.J.W.C. 1-2 L2 L5 1-5 1-6 16 1:8 
J.G.F. 11 1-1 1-2 1-2 1-2 1-3 1-3 
Mean 1-2 1% 14 1-5 1-5 6 16 
. 
= 2-0 
1-5 
1-0 
0-5 
0 
0 1 2 3 4 


Fig. 6. Ordinate: mean ratio of threshold near lines to threshold on blank field where latter 
is taken as unity. Abscissa: number of lines in the field. 
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An additional set of threshold determinations inside and outside the 
contour of the square is presented in Table III. Each value in the first 
column of this table constitutes a mean threshold value of the variable 
in the position shown in Fig. 3d. Each value in the second column 
constitutes the mean for a set of threshold determinations with the 
variable $ in. to the left of one vertical side of the square and a set with 
the variable 4 in. to the right of the other vertical side. The ratio ‘inside’/ 
‘outside’ is shown in the third column. : 


Table ПІ 
Subject Inside ($) Outside (о) о 
K.J.W.0 0-041 0-028 1-6 
0.L.Z 0-041 0-029 14 
M.D.V. 0-051 0-036 1-4 


(5) Discussion 

The results of our final series of experiments clearly show that neither 
expectation set up by Koffka's cohesion hypothesis is satisfied. In the 
first place, there is a flattening at the final stages of the curve for the 
F-series. In the second place, the curves for the two series actually 
coincide throughout. We thus seem boundsto conclude that the rise in 
threshold noted under our experimental conditions cannot be due to the 
intrinsic cohesiveness of an enclosed area. 

Our conclusion finds a measure of support in the results of some 
recent experimental studies. Thus Fry & Robertson, in their re- 
examination of the alleged influence of figural properties upon hue and 
brightness, are led to conclude that “...the observed effects instead of 
being due to the mode of perception are due rather to neglected factors in 
the conditions of ocular stimulation” (6), p. 424). Special attention was 
devoted by these authors to the problem of the differential brightness 
threshold on figure and ground. “We have avoided the difficulties 
inherent in Gelb and Granit's method", they claim, “by using.a pattern 
... whose parts can be seen interchangeably as figure and ground, without 
involving any change in the stimulus conditions, and in such a case we 
have found that there is no significant difference between the threshold 
on figure and on ground” ((6), p. 434). This result, when taken in con- 
junction with our own findings, would seem to indicate that the indubi- 
table rise in threshold observed in our own experiments, as also in certain 
of those of Fry & Robertson ((6), pp. 426-7) and Fry & Bartley (‹5), 


- 
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рр. 416-16), must be attributed not to “ овая in peroneal relation- 


‚ ships” but to “changes produced in the peripheral physiological pro- 


cesses" ((6), р. 426). 

We must concede that very little is known at present as to the precise 
nature of these peripheral changes. But theré is already ample evidence 
of very marked effects on the differential brightness threshold due to а 
dark surrounding field (Abribata), Cobb@), Lythgoeas), Lythgoe & 
Tansley 04). These findings, together with those of Craik (8, 4), indicate 


differences at a fairly high illumination. It is tempting, and not altogether 


speculative, to suppose that a dark figure (or ‘surround’) causes some - 


degree of dark adaptation in neighbouring areas of the retina akin to that 
produced by subjection of the whole retina to & period of comparative 


darkness. For as one of us (Craik) has pointed out elsewhere, *...spatial; - 


and temporal proximity of an adapting field appear in general to have 


very similar effects" ((4, p. 252). We may note also that Schouten (16). 


ahd Schouten & Ornstein (17) come to a similar conclusion! | 
The general implication of all this work would seem to us to be that 


the threshold effects discyssed above cannot profitably be treated as : | 


functions of ‘organization? in Koffka’s sense of the term. In the first 
place, as we have endeavoured to indicate, other and more appropriate 
lines of explanation are available. In the second place, there seem to us 
intrinsic reasons why the threshold technique is fruitless when applied to 
the investigation of figural properties. It is our belief that the processes 
underlying differential brightness sensitivity are peripheral in origin. 
They must in consequence be treated by the organism at the lowest levels 
of functional integration. Form perception, and the apprehension of 
figural properties, we believe to be founded on activities located at higher 
integrative levels (cf. Parsons ((15), рр. 45-60)) Nevertheless, there 
seems to us no good reason why the high level processes which find their 
expression in the emergence of form need necessarily obscure those whose 
determinants are purely peripheral. Thus in cases such as that reported 
in the present study, it would seem to us idle to attempt to establish the 
phenomenal reality of an attribute of shape by means of the threshold 
technique. Prof. Koffka’s theory of perception, despite its brilliant 
synthetic qualities, seems to us severely limited by its author's persistent 
refusal to countenance any principle of ‘levels’ in the perceptual process. 


1 Granit(0) has recently been able to show that the differential brightness sensitivity 
of the retina, as measured by 1{в electrical response, is decreased (at moderate illuminations) 
by previous dark adaptation. 


< 


` that а somewhat dark adapted retina is ill-equipped to discriminate- E 
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IV. Summary AND CONCLUSIONS 


1. The threshold of a small rectangle of variable brightness is sig- 
nificantly higher when projected inside the contour of a larger irregular 
closed figure than when projected outside the contour. A similar result 
is obtained in the casé of a small patch of variable intensity projected 
inside and outside the contour of a square. 

2. These results substantiate Koffka's prediction that the differential 
threshold of a, variable will be raised by its projection on a contoured 
surface. They do not, however, provide unequivocal support for his theory 
of the intrinsic cohesiveness of a closed contour figure. 

3. The outcome of a crucial experiment shows that there is a pro- 
gressive rise in threshold of a variable as black lines of specified dimen- 
sions are added to the field in which the brightness change occurs. It is 
however pointed out that the rise is identical whether the lines are 
arranged to build a closed square or merely to constitute two sets of 
parallel lines. 

4. Itis concluded from these results that the observed rise in threshold 
cannot depend upon Koffka's factor of intrinsto cohesion. An alternative 
interpretation, more in harmony with the known facts of visual adapta- 
tion, is tentatively advanced. Certain broader implications of the results 
are briefly discussed. 


The writers are profoundly indebted to Prof. K. Koffka for the interest 
which he has taken in these studies. They alone, however, are responsible 
for the theoretical interpretations presented above, to which Prof. Koffka 
does not himself subscribe. Gratitude is also due to Prof. F. C. Bartlett 
for his encouragement and help throughout. 
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I. INTRODUCTION 


Oxe of the main problems in the analysis of temperament and character ` 


is that of finding a suitable framework in which to set the results of obser-: `.. 


vation and experiment. A great deal of activity has been shown by'& 
variety of authors in attacking this problem, but unfortunately no general 
agreement has been reached. A factor proposed by one author may be 
accepted by another, with or without modification. Thus, for example, 


the factor ‘w’ which Webb isolated in his classic study on “Character апа . 


Intelligence” (11), has been recognized, with some alterations, by Gar- 
nett (5) and by Cattell 3). The factor ‘с’, isolated also from Webb’s material, 
was named ‘cleverness’ by Garnett, and stands obviously in close relation 
both to the Surgence-Desurgence factor of Cattell and to the Dominance- 
Submission factor of the Bernreuter Personality Inventory (1), although 
Spearman(8) would prefer to regard it as the inverse of perseveration. 
But on the other hand, although single factors are common to several 
schemes, they are supplemented in different ways by different authors, 
and there is no common framework which everyone can accept. 

This difficulty arises in part from a weakness that characterizes more 
than one of the methods of analysis that have been used. Procedures 
based on the technique devised by Spearman involve the selection of a 
relatively small group of traits such that their intercorrelations will 
satisfy the tetrad equation criterion. A single factor is then postulated, 
and an attempt made to identify it. Then, the influence of this factor 
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being partialled out, a new grouping is made, and a further factor is 
extracted. A result of this method is that when a factor is discovered its 
nature is assumed to be fixed, and is not reconsidered in the light of the 
factors that are isolated afterwards. That is to say, a number of reference 
axes are laid down, one after another, each being fixed by itself, no attempt 
-being made to discover the best position for the co-ordinate frame as a 
"whole. And yet itis obvious that the initial positions of these axes are 
only provisional, and may have to be altered in the light of further data. 


Y 





g 
Fig. 1. 


For example, suppose there are twelve traits having two independent 
common factors such that the factor loadings are either positive or zero, 
and let these two factors be represented by the co-ordinate axes OX and 
OY in Fig. 1. Suppose further that the technique we have been discussing 

'is'applied to this material, and traits Б, 6, 7, 8 and 9 are considered as a 
group for preliminary analysis. Within the limits of the probable error, 
the correlations between these traits satisfy the tetrad criterion, and con- 
sequently a single common factor is announced. It is indicated in the 
diagram by the axis OP, drawn from the origin through the points to 
fit them most closely. But when the remaining traits are considered, it is 
clear that this axis does not represent a single primary quality. When a 
second axis is fitted to explain the remaining intercorrelations of the 
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whole group of traits, it must be drawn at right angles to OP in order to 
preservė the independence of the factors. Let this axis be represented by 
the line OQ. It follows at once that the loadings of about half the traits 
are negative, and that is in contradiction with our postulate that all 
factor loadings are either positive or zero. The difficulty is entirely re- 
moved if the axes are rotated from OP, OQ to the positions OX, OY. And: 
when this is done, the supposed factor OP disappears. 

This example is given to illustrate a general principle. The particular’ 


assumption made for convenience of exposition, namely, that there are no . > 


negative factor loadings, is not intended to apply beyond this imaginary 
case, and is merely used to represent any relevant psychological considera- 
tions. The underlying principle is that the final positions of all the axes of 
reference can be determined only when they are all considered together. ` 
If the significance provisionally given to the factors first discovered renders . 
it difficult, or even impossible,-to give a reasonable psychological interpre- 
tation to others that are later found necessary to complete the explana- 
tion of the material, then the axes as a whole must be rotated in such a 
way that a meaning can be given to them all. 

Even when procedures more powerful than those derived from the 
tetrad equation criterion are employed, this consideration is not always 
given due weight. The point is well expressed, not for the first time, by 
Thurstone (10). d 


One of the most common characteristics of factor studies is the computation of a 
factorial matrix and the attempt to make a psychological interpretation without 
rotating the reference frame. It does not matter whether the factorial matrix has been 
produced by the centroid method or by the principal axes or components. In either 
case the configuration must be rotated before the factors can be even expected to have 
psychological meaning. One cannot expect to find several meaningful factors by any 
of the current methods of factoring a correlational matrix without rotation of the 
reference frame. (p. 90.) 


Perhaps an illustration will make this clearer. Taking from Brigham 
a table of the intercorrelations of marks obtained by officers and cadets of 
the 0.8. Military Academy in eleven subjects, viz. English, History, 
Economics, Law, Engineering, Ordnance, Physics, Chemistry, Mathe- 
matics, Surveying and Drawing, Flanagan (4) analyses it by Hotelling’s 
method. Only the first two factors need concern us here. Taking them as 
they stand, the author is driven to describe them thus: 


We might call the first factor a general-achievement factor. None of our more 
elemental concepts seems to fit it partioularly well. Evidence from other studies of 
achievement would lead one to believe that a major part of this may be considered to 
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be due to industry, which is itself & complex of such things as interest; purpose, tem- 
perament, perseverance, motivation, etc. Probably Spearman’s ‘g’ may also be. 
thought of as contributing quite substantially to this first factor. 

The second faotor. . .has its largest faotor-loading in drawing, with surveying and 
.mathematics next in order. The largest negative faotor-loading is for history, followed 
by English, economics and law. This second factor seems, then, to represent a difference 
between spatial ability, perhaps combined with some numerical ability and в certain 
amount of manual dexterity, and verbal ability, with possibly some memory involved. 
As a further speculation we suggest that it might be linked with some physiological or 
temperament factor which gave mental activities a singleness of direction and resistance 
to change very similar to the inertia of a moving body. (p. 33.) 


Could the case for rotation be stated better? If the loadings of these 
two factors are plotted, and the axes then turned through a negative 
angle of 29° or 30°, the picture changes entirely. We now get one factor 
with negligible loads on history, economics, English and law, and with 
significant loads on engineering, ordnance, physics, chemistry, mathe- 
matics, surveying and drawing—obviously not an impossible situation to 
interpret; and a second factor with a negligible load on drawing, with 
heavy loadings on English, history, economics and law, and with inter- 
mediate loadings on the other subjects—again a factor of reasonably plain 
meaning. Further rotation'in a larger number of dimensions might im- 
prove the situation still more, but enough has been said to show the 
undesirability of trying to give a psychological interpretation to the 
products of factorial analysis as they come straight from the mathematical 
mill. 


II. FURTHER ANALYSIS OF WEBB’S DATA 
(1) Traits selected 


In view of these considerations it struck us that before making use of 
material gathered by ourselves it might be advisable to re-examine the 
data collected by Webb. Webb’s material, however, is very extensive, and 
the factorial analysis of the whole of his correlation matrix seemed to us 
to be too large a task until we had more guiding posts than are at present 
available. Accordingly we selected nineteen of Webb’s traits for further 
treatment. In his analysis ‘g’ plays a fairly large part, but we had no 
desire to examine this factor in the present enquiry. We therefore began 
by selecting the eight traits by means of which Webb attempted to 
establish the existence of ‘w’, since from his figures it is clear that ‘g’ 
plays a very small part in producing their intercorrelations. To these we 
added eleven other traits which seemed to have a bearing on emotional 
disposition and behaviour. And as the results obtained by Webb for his 
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groups of men students are more extensive and probably more reliable 
than those for his groups of schoolboys, we have employed the former 
throughout. 

The following list gives the names of the traits in question, and the | 
numbers attached to them by Webb in his schedule: 


1. General tendency to be cheerful (as opposed to being depressed and low- 
spirited). 
2. Tendenoy to quick oscillation between cheerfulness and depression (as opposed 
to permanenpe of mood). 
3. Occasional liability to extreme depression. 
4. Readiness to become angry. 
5. Readiness to recover from anger. 
6. Occasional liability to extreme anger. 
8. Degree of sense of humour. 
11. Eagerness for admiration. 
16. Fondness for large social gatherings. 
17. Impulsive kindness (to. be distinguished from no. 18). 
18. Tendency to do kindnesses on principle. 
19. Degree of corporate spirit (in whatever body interest is taken, e.g. college, 
school, country, native place, eto.). 
20. Trustworthiness (keeping his word or engagement, performing his believed 
dut). 
21. Conscientiousness (keenness of interest in 1 the goodness and wickedness of 
actions). 
23. Readiness to accept the sentiments of his ous 
27. Degree of ‘tact’ in getting on with people. 
31. Degree of bodily activity in pursuit of pleasure (games, eto.). 
33. Tendency not to abandon tasks in the face of obstacles. 
34. Tendency not to abandon tasks from mere changeability. 


(2) Method employed 

Turning now from the material, we come to the problem of method. 
Of the various devices available we have adopted that of Thurstone(9). 
Thurstone himself has stated clearly the limitations and weaknesses of his 
centroid method of factorizing a correlation matrix, but it is the simplest 
procedure, and we are not satisfied that the advantages claimed for such 
other methods as those of Kelley, Hotelling or Burt(3) are sufficient to 
compensate for their greater complexity. The positions of the axes a8 
reached by the different methods are not identical, but if the different 
frames of reference are each orthogonal, it is possible to pass from one to 
another by suitable rotations. We have already seen that the axes have 
to be rotated in order to give them psychological significance. There is 
therefore no special virtue in any particular starting point. The difference 
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between the various systems is, however, too large a problem to discuss 
here, and merits separate consideration. 

The correlation matrix which we have analysed is given in Table I. 

One of the main problems in the application of any method of factorial 
analysis to fallible data is that of deciding how many factors should be 
extracted. If the material is free from error, the rank of the matrix can 
be accurately determined, and hence the number of factors to be extracted 
is known. But when the correlations are subject to error, the residuals 
may not vanish completely until as many factors have been taken out as 
there are variables in the correlation table. In other words, the common 
factor space cannot be separated from the error space, and the analysing 
mechanism will continue to operate until both have been exhausted. 

It seems clear that the process should continue so long as the residuals 
are too large to be accounted for by chance, and that, on the other hand, 
in accordance with the principle of parsimony, it should stop when they 
have been so far reduced that the probable errors of the correlation 
coefficients are sufficient to account for them. In order to decide when 
this point had been reached, we thought it desirable to divide the residuals 
at each stage by the probable errors of the original coefficients, and to 
plot a frequency distribution of the results, disregarding signs. Treating 
this curve as one-half of a total distribution, we compared it with a normal 
curve covering the same area and having a standard deviation of 1-4825. 
If the fit is poor, it follows that something more than the operation of pure 
chance is required to account for the residuals. 


(3) Results obtained 

After three factors had been extracted, the residuals by this test 
proved to be too large, and after the fourth factor they were too small. 
The values of P yielded by Pearson’s test for goodness of fit were, for the 
third factor residuals 0-17, and for the fourth factor residuals 0-07. As it 
is not possible to extract three and a half factors, we decided to retain the 
fourth, and to recognize that а certain amount of error space is mixed up 
with the common factor space. 

The matrix М, derived by the centroid method from Table Т, is pre- 
sented in Table II. The first four columns give the factor loadings of the 
nineteen traits analysed, and the fifth column, A2, gives the communalities 
of the traits. 

As it stands this matrix has no psychological significance, and its axes 
require to be rotated until they represent recognizable psychological 
factors. As a starting point we took the factor ‘c’ already isolated from 
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Table IT. Centroid matriz M. 9 


І п ш ТУ M 
1 0-344 0-665 ~ 0-117 — 0:820 0:607 
2 — 0-620 0-015 0-436 0-207 0-504. 
3 ~ 0-416 ~ 0-374 0-337 0-221 0-475 
4 ~ 0-838 0-308 —0-308 0-168 0-921 
5 0-672 0-155 0-196 ~ 0-105 0-525 
6 — 0:618 0-261 —0-178 0-622 
8 0-231 0-755 0-063 ~ 0-210 0-671 
п — 0-584 0-408 = 0-171 0-025 0-533 
15 ~ 0:188 0-875 0-061 0-014 0-805 
17 0-373 0-373 0-261 0-210 0-390 
18 0-837 0-077 0-133 0-287 0-807 
19 0-336 0-608 0-074. 0-414 0-069 
20 0-788 — 0-186 —0 121 0-840 0-786 
21 0-739 - 0:311 —0 074 0-378 0-791 
23 0-289 — 0-200 0-409 0-083 0-298 
27 0-510 0-232 0-376 - 0-465 
31 ~ 0-065 0:555 ~ 0-007 0:193 0-364 
33 0-534 0-062 — 0-600 ~ 0-036 0-650 
34 0-662 — 0-180 — 0-465 0-044 0 566 


Webb’s material by Garnett(5) and more fully described by Cattell (3). It 
is clear from the work of both these authors that this factor is strongly 
represented in traits 1 and 8, cheerfulness and sense of humour. As a 
preliminary measure we decided to pass one axis through the point repre- 
senting trait 1, and at the same time to rotate the remaining axes in such 
‚ & way as to preserve the orthogonality of the matrix. The first part of this 
task offers no difficulty; it is achieved by normalizing the co-ordinates of 
the point through which the axis is to be passed. This gives the direction 
cosines of the new axis referred to the axes of the centroid matrix. The 
first column of the new matrix is obtained by post-multiplication of M by 


0-418 
0-808 
—0:143 
—0-389 


The second part of the task is a little harder. The problem can be stated in 
geometric terms as follows. Given the r direction cosines of one axis in an 
r-dimensional space, it is required to find any orthogonal transformation 
which preserves the direction cosines of the given axis. 

A general solution of this problem has been given by E. Schmidt(7), 
but as it involves the evaluation of т? determinants of the order (r — 1), we 
looked for a simpler method. Fortunately, any transformation will suffice 
which preserves the given axis and satisfies the criteria of orthogonality. 
In the four-dimensional case, with which we are immediately concerned, 
a solution can always be found by writing the given direction cosines a, 
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6, с, 4, in four different orders, and adjusting the signs to satisfy the con- 
ditions of orthogonality, as in Table III. It will be seen that the cross 


Table ПТ 
a $ -c -d 
b -a d -c 
c> d а b 
d -c -b a 


product of any two columns in Table ITI is equal to zero, and if the sum 
of the squares of the elements in the first column is equal to unity, so also 
is the sum of the squares of every other.column. This, of course, is not the 
only possible arrangement, but since we are concerned for the moment 
only with the first column, it is immaterial which of the many possible 
orthogonal transformations is employed. 

The method we suggest here is of particular value when one wishes to 
make use of any of the current methods of locating a single axis, such as 
Thurstone’s single hyperplane method, and at the same time to transform 
orthogonally. It may be of use therefore to show how it can be extended 
to any number of dimensions. 

The solution for r dimensions depends on the fact that the product of 
two or more orthogonal transformations 18 itself an orthogonal trans- 
formation. If each of these involves the rotation of four axes by a trans- 
formation of the type shown in Table III, and if each of the r axes is 
rotated by at least one of these transformations, then each of the terms 
appearing in the several transformations is represented in the first column 
of the product. By equating the elements in this column to the given 
direction cosines, we arrive at a series of linear equations whose solution 
yields numerical values for all the terms used, and substitution of those 
values in the product gives the required orthogonal transformation. We 
present a solution of the seven-dimensional problem by way of illustration. 
Table IV shows that a seven-dimensional orthogonal transformation can 
be written in terms of eight values, and that each of these values is 
represented in the first column of the transformation product Т. If the 
given direction cosines are а, b, c, d, e, f, g, put z—a, у=, z=c, pw=d, 
qwe, rw—f, sw=g. Then w=/{(l—(@+8+e)}, p=d/w, q-efw, 
r=f/w, s=g/w. Substitution of the resulting values of z, y, 2, w, p, q, 7 
and 8 in Т gives an orthogonal transformation in which the first column 
contains the given direotion cosines. 

The number of transformations that have to be multiplied together is 
(r — 1)/2, or the nearest integral number above (7 —1)/3, where r is the 
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Table IV 
1000 о о о z -y -z -w 000 
0100 0 0 0 y x w -z 00 0 
0010 0 0 0 2 -w z y 000 
900p -q -r -e v z -y 000 
00059 p 8 =r 0 0 0 0 100 
000r -s P q 0 0 0 0 010 
0005 f -q p 0 0 0 0 001 
Ti T, 
cz -y -~-z -w 0 0 0 
y z w —@ 0 0 0 
2 -w =, Y 0 0 0 
=| po pe -py рл -g -~-r ~8 
qw QZ -QY qz p s -r 
rw fz -ry re ~a р q 
sw 82 -8y 3% r =q p 
ТТ =? 


number of dimensions. Thus when r>7, three ог more transformations 
wil be'required. The first of these rotates the last four axes; in the 
second, the axes involved are the 4th to the 7th, counting from the rth 
backwards; and so on. It avill be seen that the 4th last axis is rotated by 
both the first and second teansformations, the 7th last by both the second 
and third, and so on. But if {r — 1)/3 is not an integral number, there will 
be an overlap of 2 or 3 axes between the last and the second last of the 
transformations. If r/3 is an integral number, the work may be simplified 
by writing the last transformation in the form shown in Table V. Finally, 
if (r+1)/3 is an integral number, the last transformation may take the 
form shown in Table VI. 


Table V Table VI 
ж -y -z 0 0 0 z -y 0 0 
y z 0 -2 0 0 y z 0 .. 0 
2 0 z y 0 0 0 0 1 .. 0 
0 z -y r 0 0 ТЕ. ТУ 
0 0 0 0 1 .. 0 0 0 0 .. 1 
0 0 0 оо... 1 


The matrix M was multiplied by a transformation of the type shown 
in Table III. Having thus obtained an orthogonal matrix in which the 
first column represents the loads of the provisionally selected first factor, 
we plotted all the axes against one another in pairs. A number of rota- 
tions were tried out. Those which were retained are as follows: 

(1) The second and fourth axes were rotated through a negative angle 
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of cos? 0:939. In this way the second axis was made to correspond 
closely to Webb’s factor ‘w’, traits 33 and 34 being given maximum 
weight at the positive end, and trait 2 maximum weight at the negative 
end. 

(2) On considering the third axis along with the new fourth axis, we 
found that if trait 4 were given maximum weight at the negative end of 
the third axis, all the loadings on the fourth axis became positive or zero, 
which suggested that the fourth primary quality might be unipolar. To 
obtain this result we rotated the axes through a positive angle of 45°. 

(3) The new second axis was taken together with the first axis, and 
rotated through a negative angle of cos“ 0-875. This passes the second 
axis through the point standing for trait 2, giving it a maximum negative 
load. The justification for this procedure is that trait 2, quick oscillation 
of mood, is presumably relatively simple. It also has the merit of treating 
traits 33 and 34, tendency not to abandon tasks, etc., as more elementary 
than traits 20 and 21, trustworthiness and consctenttousness. 


Table УП. Transformation matris Т 


0-063 0-749 0:556 20-354 
0-921 0-004  —0-282 ‚0268 
0-186  —0-632 0-738 0-147 
—0-336 —0-197 -0-258 0-884 


The final transformation matrix, giving effect to all these steps, is 
presented in Table VIT. Multiplying the centroid matrix M by the trans- 
formation matrix 7, we get the factorial matrix Р, shown in Table VIII. 


Table VIII. Factorial matriz Е 


I п IH IV M 
1 0-720 0-397 0-000 0-000 0 676 
2 — 0-007 ~ 0-708 — 0-025 0-007 0-504 
3 —0-382 — 0-569 0-066 — 0-002 0-474 
4 0-118 ~ 0:465 — 0:824 —0-110 0-921 
5 0-257 0-401 0-502 0-215 0-525 
6 0-042 — 0:423 — 0-646 0-157 0-623 
8 0-792 0-178 0-016 0-108 0-671 
11 0-294 ~ 0-333 — 0-571 —0-101 0-584. 
15 0-801 —0-179 ~ 0.310 0-189 0-805 
17 0-345 0-075 0-240 0-456 0-390 
18 0-052 0-487 0-467 0-590 0-806 
19 0-456 0-126 — 0-037 0-659 0-659 
20 — 0-258 0-599 0-813 0-612 0-785 
21 — 0-381 0-525 0-346 0-501 0 792 
23 — 0-118 — 0-059 0-497 0-182 0-208 
27 0-329 0-164 0-506 0-261 0-455 
31 0-430 — 0-042 — 0:292 0-287 0:364 
88 — 0:009 0-786 — 0:158 0-086 0-650 
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(4) Conclusions as to qualities isolated 

The four primary qualities thus isolated may now be described. In 
view of the large amount of error necessarily incorporated in such a 
matrix, it seems unwise to treat as significant any factor loading of less 
than 0-2, or to use any trait with a load of much less than 0-4 for the 
purpose of describing and defining a primary quality. 

At the positive end of the first axis, traits 15, 8 and 1, viz. fondness for 
large social gatherings, degree of sense of humour, and general tendency to be 
cheerful, have loads between 0-7 and 0-8; traits 19 and 31, degree of 
corporate spirit, and bodily activity in pursuit of pleasure, have loads of 
over 0-4; whereas at the negative end traits 3 and 21, occastonal extreme 
depression and consctentiousness, have loads of 0:38. This factor is 
obviously akin to Cattell’s Surgency-Desurgency, although it may not be 
absolutely identical with it. It can perhaps best be described by the 
antithesis between light-heartedness and serious-mindedness. 

The second factor is heavily determined. On the positive side traits 33 
and 34, tendency not to abandon tasks, etc., have loads of 0-7 or over. 
Traits 20 and 21, trustworthiness, and conscientiousness, have loads over 
0-5, with trait 18, tendencyto do kindnesses on principle, not far behind. 
Traits 5 and 1, readiness to recover from anger, and tendency to be cheerful, 
also have significant loads. Оп the negative side trait 2, quick oscillation 
of mood, has a load of over 0-7. Traits 3, liability to extreme depression, 4, 
readiness to become angry, and 6, occasional extreme anger, are all in excess 
of 0-4. Eagerness for admiration, with a load of 0-333, is probably also 
significant. This factor differs from Webb’s ‘w’ chiefly by giving more 
weight to steadiness, continuity and perseverance than to action from 
principle or purpose. Possibly the most appropriate name for it at present 
is Perseverance. ` 

These first two factors are modifications of old friends. Our third and 
fourth factors are relatively new in psychological analysis. 

The third factor is defined at the positive end by four traits with loads 
in the neighbourhood of 0:5. These are 27, tact, 5, recovery from anger, 
28, readiness to accept the sentiments of one’s associates, and 18, kindness on 
principle. Conscientiousness and trustworthiness lie between 0-3 and 0-4, 
and trait 17, impulsive kindness, with a load of 0-24, is also significant. 
At the negative end trait 4, readiness to become angry, has a load of over 
0-8, and traits 6, occasional extreme anger, and 11, eagerness for admiration, 
are in the neighbourhood of 0:6. The loads of trait 15, fondness for large 
soctal gatherings, and trait 31, bodily activity in pursuit of pleasure, are 
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probably also significant. We have not met with an account of this 
quality in recent psychological literature, but something reasonably like 
it is described in I Corinthians xiii. 4-7. There it is called Charity, and 
we may let the name stand. 

As already indicated, the fourth quality is unipolar. It is defined 
mainly by five traits, whose loads range from 0-659 to 0-456. These are 
19, degree of corporate spirit, 18, tendency to do kindnesses on principle, 
20, trustworthiness, 21, conscientiousness, and 17, impulsive kindness. This 
factor may be called Social Sensitiveness, which is not to be confused with 
Sociability, or anything resembling a herd instinct. This is clear from the 
fact that fondness for large social gatherings has a factor loading of less 
than 0:2, and that eagerness for admiration has an insignificant negative 
load. 

Table IX shows the percentage of the variance of each trait attri- 
butable to the four common factors, and in the final column the percentage 
of the variance due to specific factors, including chance error. These 
factors are special only in the sense that they cannot be analysed by 
means of the data before us. If other traits are taken into account, further 
common factors may appear, and a fuller analysis will be possible. The 
need for further investigation is clearly indicated by the large values that 
V? has for some of the traits, notably 23, 31 and 17, where the unique 
variance is over 60%. 2 


Table IX. Percentage of variance attributable to common factors 


I п ш IV M Qu 
1 52 16 00 00 68 32 
2 00 -50 00 00 50 50 
3 -15 -32 00 00 47 53 
4 01 -99 - 68 =01 92 08 
5 07 16 25 05 53 47 
6 00 -18 -42 02 62 38 
8 63 08 00 01 61 33 

11 09 -11 -33 -01 53 47 

15 64 -03 -10 04 81 19 

17 12 00 08 21 39 61 

18 00 24 22 35 81 19 

19 21 02 00 43 66 34 

20 -07 36 10 26 79 21 

21 -15 28 12 25 79 21 

23 -01 00 25 03 30 70 

27 11 02 26 07 ‚ 46 54 

31 18 00 —09 08 35 65 

33 00 62 -02 00 65 35 

34 - 06 50 00 01 57 43 


The values of À* are copied from Table VIII, the occasional discrepancies between these 
values and the sum of the entries in columns I, П, ПТ and IV above being due to the 
rounding off of numbers. The negative signs are included merely to show the direction in 
which the factors operate. They are, of course, neglected in caloulating At. 
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In making this analysis we have been guided as much by psychological 
as by mathematical considerations. For example, it has been urged that 
it is advisable to aim at a solution that is mathematically unique, and that 
such a solution can be obtained by maximizing the number of zero entries 
in F. But a solution of this kind depends on the way in which the traits 
have been selected, and unless they are very numerous, and cover the 
whole field in an impartial fashion, no great importance can be attached 


ПІ 





Fig. 2. Plot of columns П and III of Е. 


to their actual distribution in the common factor space. Of course con- 
siderations of the kind in question have not been altogether neglected, 
and it will be seen from Table IX that in each of the four columns there 
is a reasonable number of entries in the neighbourhood of zero. But on 
the other hand, in determining the position of the axes we have given 
more weight to psychological probability. A reference to Fig. 2 will 
illustrate the point. If the axes are rotated through a positive angle of 48^, 
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the loads of traits 4, 6 and 11 at the one end, and of traits 5, 18, 20 and 21 
at the other end of the new second axis will be maximized, while their 
loads on the new third axis will be reduced to negligible quantities. This 
simplification, however, is gainéd at the expense of an increased com- 
plexity in traits 1, 2, 3, 33 and 34. We are thus faced with the choice 
between two analyses, which place the complexity with regard to these 
two factors in different groups of traits. We consider that traits 20 and 21 
are more likely to be complex than 33 and 34, and that trait 2 has a 
greater claim to simplicity than trait 4. This has decided the position of 
the axes for us. 

The analysis as it stands seems internally coherent, but there are 
gaps in it. For example, in Fig. 2 the second and fourth quadrants are 
virtually empty. But it is not difficult to suggest what qualities would 
help to fill them. Mr Pliable, lacking in “ш? but probably endowed with 
some Charity, would almost certainly be found in the second quadrant; 
and over against him in the fourth quadrant we should expect to locate 
the obstinate, irritable, cantankerous fellow, along with his even more 
objectionable neighbour who vindictively nurses a grievance. It would 
appear, however, that these qualities did not flourish in the groups that 
Webb studied, and for analysis of them we must turn elsewhere. 
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TWELFTH INTERNATIONAL CONGRESS OF 
PSYCHOLOGY 


PRELIMINARY Notion 


The Twelfth International Congress of Psychology will be held in 
Edinburgh, Scotland, from 22 to 27 July 1940. The Honorary President 
of the Congress will be the Rt Hon. John Colville, M.P., Secretary of 
State for Scotland. 

The Congress fee has been fixed at thirty shillings (£1. 10s.) sterling 
for active members and fifteen shillings (15s.) sterling for associates. 

Arrangements are being made by which a large proportion of the 
members can be accommodated in University hostels. The inclusive 
charge for such accommodation will be about fifty shillings (£2. 10s.), 
excluding midday lunches, arrangements for which will be made else- 
where. Members who do not desire accommodation in thé hostels can 
easily secure accommodation in hotels and private hotels, of which 
Edinburgh has a large number. 

When the Committee of, Organization is fally constituted, formal 
invitations will be issued. 16 will, however, greatly facilitate arrange- 
ments if as many as possible will let the General Secretary know now 
that their attendance at the Congress is probable. In the meantime 
subjects for symposia, general discussion and lectures are under con- 
sideration by a Preliminary Arrangements Committee. 

A volume of Proceedings of the Congress, containing abstracts of 
papers read, will be published, the cost of which is included in the 
Congress fee for active members. 


James Denver, President of Committee of Organization. 


GODFREY THOMSON, General Secretary. 
(Moray House, Edinburgh 8) 
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The Factorial Analysis of Human Ability. By Q. H. Тномвом. Uni- 
versity of London Press. 1939. Pp. xv +326. 16s. net. 


Since the pioneer work of Professor Charles Spearman in 1904 a tremendous amount 
of work has been carried out on the factorial analysis of psychological test scores and of 
all that has been written on this subject a great deal has been controversial. One of 
the foremost critics of the Spearman school of analysis was Professor Godfrey H. 
Thomson, the author of the book under review, and although the points at issue 
cannot yet be regarded as settled, the statement of the present position made in 
Professor Thomson’s book will be of great value both to those who are attracted by the 
mathematical approach to psychology and also to those who regard it with suspicion. 

Factorial analysis may be considered from three pointe of view: first, there 18 the 
question of the mathematical validity of the various methods of analysis in present 
use; secondly, there is the difficulty of the actual mathematical calculations involved; 
and thirdly, and of paramount importance to the psychologist, there is the question as 
to whether factors isolated mathematically have any psychological existence or can 
indeed be of any use to the psychologist either theoretically or practically. 

As the sheoretioal nature and mathematical validity of the various methods 
of factorial analysis, only an advanced mathematician is capable of appreciating and 
judging and the non-mathematical psychologist must perforce accept the ruling of 
the mathematicians on this point. Professor Thomson deals with this question m a 
manner calculated to satisfy the advanced mathematitian and to instruct the person 
of average mathematical ability. To the psychologigt the interesting fact is made 

uite clear that there is as yet no unique method of factorizing a set of test scores but 
that in each of the methods at present in use resor&is made to some assumption en- 
abling factors to be estimated or to some device such as “purifying” the battery of 
teats by rejecting tests which do not yield correlation coefficients which fit into some 
hierarchical matrix. The psychologist who intends to use some particular method of 
factorial analysis should therefore ascertain isely what assumptions he is making 
therein; he will find these clearly stated in book: 
ing to the matter of the actual calculations involved in factorial analysis we 
are greeted 1n the preface of the book with the statement that “this book has been 
written so that it can, itis hoped, be read by those who have no mathematics beyond 
the usual secondary school knowledge." Now it is true that the examples of calcula- 
tions given in the book involve only elementary arithmetic and algebra, but at the 
same time the reader must be capable of sustained mathematical thinking in order to 
make any headway at all with the subject. The mathematical methods used are not 
such as are normally included ın в secondary school curriculum and the reader must 
be completely familiar with the meaning of such terms as “variance” and “correla- 
tion”. Moreover, the author himself says that the serious student should have some 
knowl of matrix algebra and that 1s a branch of mathematics which is rarely 
dealt with even ш a university mathematics course. One may conclude, therefore, that 
whilst the person of average mathematical ability might slavishly follow the arith- 
metical examples provided and even copy them using his own data, yet only one 
capable of clear and sustained mathematical thought would be able to understand 
what he was doing at all stages of the analysis. Such а one will, however, find in this 
book adequate and clear explanations of the analytic procedures adopted by Spear- 
man, Thurstone, Hotelling, Burt and others, with actual worked examples and 
accounts of the various “short-cut” methods which have been devised. 

The third aspect of factorial analysis, the question of the psychological meaning of 
the factors emerging from mathematical manipulation, is one which has the chief 
interest for the psychologist. Professor Thomson has a good deal to say on this point. 
Perhaps the most significant statement he makes may be quoted in full. He writes 
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(p. 267): “In brief, then, the author’s attitude is that he does not believe in factors if 
any degree of real existence is attributed to them; but that, of course, he recognizes 
that any set of correlated human abilities can always be described изе таме, | by 
a number of variables or “factors”, and that in many ways, among which no doubt 
‚ воте will be more useful or more elegant or more sparing of unnecessary hypotheses. 
But the mind is very much more complex, and also very much more of an integrated 
whole, than any naive interpretation of any one mathematical analysis might lead a 
reader to suppose. Far from being divided up into “unitary factors”, the mind is a 
rich, comparatively undifferentiated complex of innumerable influences—on the 
dela Er Bide an intricate network of ibilities of intercommunioations. 
‘actors are fluid descriptive mathematical coefficients, changing both with the teats 
used and with the samples of persons, unless we take refuge m sheer definition based 
upon psychological judgment, which definition would have to specify the partioular 
battery of tests, and the sample of persons, as well as the method of analysis, in order 
to fix any factor.” Coming from the pen of Professor Thomson, the passage quoted is 
extremely significant and should make the psychologist very cautious m accepting and 
interpreting any mathematical factors whioh he may isolate. There is a grave danger, 
as is pointed out in this book, of reifying mathematical factors—a er which, 
though usually avoided by the leading exponents of factorial analysis, is uently 
positively courted by their enthusiastic disciples. Of what use then is factorial analysis 
to the psychologist? the reader will ask. It 1s rather difficult to find an answer from 
this book except that the author is sceptical of the utility and pessimistic of the fature 
of factor analysis. He concludes, however, that the factor theory will still continue in 
spite of all its dangers and imperfections, partly on account of its intrinsic interest and 
partly because it undeniably been a guide and spur to many investigators. 

By examining and explaining in extenso the dangers and imperfections inherent in 
factorial analysis Professor Thomson has rendered а, great service to the psychological 
investigator who has neither the time to study the vast body of original dooumenta on 
the subject nor the mathematical ability to criticise and appraise the methods for 

- - himself. But the book is not easy reading for the non-mathematician. 
. • E. 9. 0. 


American Psychology before William James. By Jay WHARTON Fav. 
Rutgers University Press. 1939. Pp. x+240. $3.00. 


As its title indicates, this book is of historical interest, and, on the whole, of minor 
historical interest only. Miss Fay has no difficulty in showing that both American 
writers and others have neglected American psychology before William James, but it 
seems likely that the perusal of her interesting and brightly written pages will leave 
most readers still of the same opinion that very little of original and striking character 
was achieved in America during the long period with which her book 18 concerned. 
She divides the whole period into three: the period of theology and moral philosophy 
(1640-76); that of intellectual philosophy (1776—1827), and that of British and 

.German influences (1861-90). e period from 1827-61 is hailed ав “the era of 
x American textbooks": 1861 seems rather an early terminal point to set for this. On 
the whole she has done her work well, and must have read a vast quantity of literature, 
most of it dull. Bat the impression remains that until William James brought his 
genius into the field of psychology, the American contributions were derivative and 

;’ On the whole more pretentious helpful. 

4 ` English, and especially Cambridge readers (possibly provided they do not belong 
‘to the college mentioned) will be delighted with an early paragraph: “The Puritans 
made prompt preparations for elementary education, and the need for preparation of 

2 ministers of the Gospel led to the founding of the first college, modelled after dalene . 

‘+ + ав Cambridge, a Puritan institution in which many of the New England colonists, 
‘including John Harvard, had studied.” But this 1s not a fair sample of the author's 
accuracy. ү 


` 
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Logical Aspects of Educational Measurement. By B. OTHANEL Өмттн. 
New York: Columbia University Press. -In England, Oxford 
University Press: Humphrey Milford, 1938. Pp. х+182. 128. 64. 


The main thesis of this book is to define what is meant by’ measurement, to! 


enunciate the ши principles on which the construction of measuring instruments 
must be based, and to examine critically the question of whether | has the 
property of bemg measurable and, if so, whether the instruments that have been used 

or ita measurement are valid. The author states that measurement is the quantitative 
evaluation of a property by means of an instrument whioh is constructed in accordance 
with certain general principles, and that to be completely measurable a property must 
be capable of being described as more or less in amount, it must be such that a property 
of like kind can be found equal to it, and it must be capable of addition. The author 
denies that equal units have been established in measuring educational attainment 


and shows that the many measuring instruments which have been used in educational | 


and psychological measurement do not satisfy the axioms of addition. It follows, 
therefore, that learning and educational attainment cannot be completely measured 
but only partially measured in а, manner similar to the measurement of temperature 
by means of a thermometer. 

The author forecasts that the future of educational measurement will be in two 
directions: “First, it will seek for those independent and homogeneous elements with 
which it can deal most successfully; and second, it will rest content with the degree of 
accuracy it has attained and will attempt to adapt ite techniques and procedures to 
the requirements of qualitative evaluation.” The problem discussed in this book is 
one which is of importance to the Increasing number of psychologists who rel, е e 
scores and statistios for the basis of their theories. The exposition is reasonabl 
but the reader is irritated by innumerable footnotes, most of which could be ly del 
by пе usual system of reference to the comprehensive bibliography at the end of the 

оо 


Psychophystologie der Tastsinne. By Емп, v. Зквамык. Leipzig: 
Akademische Verlagsanstalt. 1937. Pp. xiii+935, 308 illustrations. 
Б.М. 78. 


The book attempts to give a comprehensive survey of the faots and theories of the 
tactual senses, the discussion being centred about the senses of pressure, temperature, 
pain and kinaesthesis, and the cooperation of these four senses with one another. A 
particularly detailed treatment is accorded to those fields in which experimental 
contributions have been made by the author himself and by his pupils. Although the 
amount of literature covered is tremendous, the work cannot be considered as com- 
gory exhaustive, as I was able to determine, for instance, when I checked the 

iscussion of the Biren of vibratory sensivity. Wherever specific psychological 
problems are touched upon, one feels that the treatment does not do justice to the 
“totality” point of view which nowadays receives, and deserves, во much emphasis. 
Nevertheless, the psychologist owes the author a debt of gratitude for having under- 


taken the gigantic task of presenting the facts of tactual sensitivity in comprehensive - 


form. Every future worker in this field will find it advisable to go to Skramlik for 
purposes of orientation. А Tuv; Karz 


Abnormal Speech. By Е. J. Boomn, Н. M. S. BArwxs and D. G. ев e 


London: Methuen. 1939. Pp. xiv--162. 6s. net. 


This book should be of considerable use, especially to the practising physician, , ` 


provided it is read with care and 18 not regarded as a complete and final treatment óf 
the-subject. It contains a very useful classification of disorders of speech, both 
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organic and psychogenio, Sar roen of it, particularly the classification of aphasia 
and allied defects, seems somewhat out of date. Further, 1 is distinctly practical in 
bent and indicates plenty of exercises, most of them excellent and clearly described, 
for improving utterance. On the whole the least satisfactory section concerns 
stammering and stuttering, because it 18 suggested that the basic successful treatment 
is simply by relaxation. The authors do, indeed, take care to say that this treatment 
is essentially an early device, and that the defects may, if they are at all long standing, 
be complicated by many psychological difficulties which render treatment hard and 
recovery far more калат But this is not emphasized sufficiently, and there are 
plenty of cases, even in the early stages, where the relaxation recommended will be 
found very hard to obtam unless special measures are taken. Still, if 16 зв read 
carefully, and checked against actual experience, the book should do a 10% of good. It 
contains much information concisely arranged, and some interesting statistics, as well 
as an abundance of suggested practical exercises. 


Mental Tests. By Franz М. Freeman. London: б. Harrap. 1939. 
Pp. xi4-460. 10s. 6d. net. 


Professor Freeman's text-book 18 already well-known and has been found widely 
useful. It has been thoroughly revised and brought up to date. It still remains in the 
main a factual book, concerned especially to describe and to illustrate a wide variety 
of tests, to give sufficient information about common methods of marking and scoring, 
and very briefly to characterize the main theories in the field. It is an extremely 
efficient piece of work, and should be of wide use in training college and university 
courses. 


The Dream World. By R. L. MÉcRoz. London: The Bodley Head. 1939. 
Pp. xiv4-319. 10s. 64. rfet. 


Here is a most excellent book in which to dip and read. It could almost be called 
Dreams with Notes, for although it has an introduction and a historical commentary 
on theories, it is mainly full of dream descriptions and these are gathered both from 
famous and from unknown people. Very queer and interesting many of these dreams 
are, and the psychologist who pleases can read anywhere and interpret as he likes, or 
if he likes better he need not interpret at all, but can simply enjoy. As a matter of fact 
the author writes with learning and with skill and his book is much more than & mere 
compilation. The book is all the better because, though it is clear that the author 
knows a lot about his subject, he has most skilfully avoided all elaborate and technical 
treatment. 


Conscious Orientation. By J. Н. van per Ноор. London: Kegan Paul, 
Trubner, Trench and Co., Ltd. 1939. Pp. х+352. 15s. net. 


There is little doubt of the difficulty in arriving at some adequate method of 
describing and classifying qualitative differences in personality; and the concept of 
types seems in many ways to offer a useful way of surmounting this difficulty. Jung’s 

ual, extravert-introvert, classification has always been one of the mostpopular of these 
typologies; but his further classification into sensation, feeling, intuition and thinking 
typos is much harder to grasp, and it has been adopted by few other psychologists. 

Van der Hoop, however, finds that with suitable modification it may usefully be 
employed in the understanding and description of different types of personality as the 
latter appears in its conscious orientation towards the environment, both in the 
normal individual, and also in the psychotic and neurotic. But he substitutes for the 
sensation type, the instinotive type—comprising those who react immediately not 
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merely ın response to their sensations, but also in accordance with their instinctual 
and emotional needs. The feeling type is guided by more consistent and enduring 
affective attitudes, in the nature of McDougall’s sentiments, in which a variety of 
emotional reactions are combmed. Characteristic differences are observed according 
as the orientation of the personality is introverted or extraverted. 

Dr Van der Hoop then demonstrates how such an eight-fold classification may be ` 
used to gain an understanding of the structure of the personality which is particularly 
useful to the psycho-pathologist. In the neurotic, this structure conforms to those of 
the normal type, and determines to a great extent the nature of the abnormal be- 
haviour set up by some excessive environmental strain of the kind dealt with by 
Freud. A better understanding of the psychotic is obtamed, however, if some 
abnormal deviation is recognized from the structural type. 

It seems probable that this typological scheme may aasist both the psychologist 
and the psycho-pathologist in the understanding of those qualitative differences in the 
structure of personality which are so baffling and so obstructive to the assessment and 
description of mdividual personality. As to the ultimate reality and the philosophical 
validity of his scheme, we must for the present romam doubtful. 


Mis-Mated: The Psychology of the Unhappy Marriage. By Joun Е. 
Perers. London: John Bale Sons and Curnow Ltd. 1938. Pp. 213. 
Ts. 6d. net. ` 


“ Ате you aware”, ask the publishers, “that your position ш your family, in rela- 
tion to your brothers and sisters, determines your chances of making a happy 
marriage? Are you aware that if (for example) you arg an only son without в yo r 
sister, you will be unhappy if you marry a woman with elder brothers, eto. ?” i 

erhaps sufficiently indicates the topic of the book which is written with immense 

igh spirits, tremendous confidence, and much illustration, by a man who many times 
points out that he 1s an only son and hence an introvert, and who obviously has a great 
interest m other people. No brief summary is possible. The whole reste upon the 
complete acceptance of the introvert-extravert classification of human bei to- 
gether with whatever border types are convenient. Introversion or extraversion are 
asserted to be determined early by position in the family, and whether a person is 
happy in marriage ог not depends on his or her finding a mate who has the right rela- . 
tion of introversion or extraversion to himself or herself. Hence the great thing to do 
is not to fall in love until one has discovered how many brother and sisters the potential 
loved one had, and how they were spaced out. There is a lot of ingenious illustration 
drawn from & study of the married happiness or unhappiness of famous people, and 
from more or less analogous evidence. 
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OBITUARY NOTICE 
SIGMUND FREUD, 1856-1939 


: . Wrrs the death of Sigmund Freud on 23 September 1939, at the age of 

‚ 83, one of the great figures of psychology has passed away—we can truly 
add, one of the great figures of our own time, for Freud has undoubtedly 
exercised a wider influence upon his generation than any other psycho- 
logist. He effectually cleared psychology from the charge of being 
academic, of being (as H. G. Wells, one of Freud’s personal friends in his 
last days, once put it) “а happy refuge for the lazy industry of pedants".. . 
Freud’s work made it clear that psychology really had something of 
importance to say of human Ше as actually lived from day to day, of 
men’s problems and worries, of their loves and hates, their heroisms and 
their follies, of the heights and depths of their innermost aspirations and 
desires. If much of his message was unwelcome, it was nevertheless vivid 
and compelling, and altogether free of that quality of abstraction and 
remoteness from ordinary life that seemed to the plain man to be charac- 
teristic alike of the philosopher’s study and the experimentalist’s labor- 
atory: and hence it is that the name of Freud is to-day almost certainly 
better known throughout the world than that of any other worker, past 
or present, in the field of mental science. 

As a thinker and observer, Freud was at once intensely original, 
immensely assiduous, courageous and self-confident in a way that was 
compatible with calm and penetrating self-criticism, and endowed with 
an astonishing breadth of vision that enabled him to realize the full 
implications of his own discoveries. 

His originality was shown not only in the multitude of instances in 
which he brought new insight to the elucidation of the obscurer forms of 
human thought and motivation, but also in his whole attitude towards 
the problems of psychology. Although many before him had found a 
place for the “unconscious”, “subconscious”, or some similar concept, in 
their systems, either on general philosophical grounds or as needed for the 
explanation of certain unusual or pathological phenomena, Freud was the 
first to make such a concept the really essential element in a psychology 
far-reaching in its scope but fundamentally empirical in character, built 
up as it was on the basis of his own painstaking observations over many 
years. His use of original intuition, both for seizing on significant facts 
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and for viewing them in meaningful perspective, has certainly never been 
surpassed, and seldom if ever approached, in the whole history of psycho- 
logy. In this respect, however, he was, in his own exceptional degree, 
true to the great German tradition, which (as has been well brought out 
in recent discussions in this country) has always attached importance to 
happy insight and ingenious speculation and has been little attracted by 
the mere accumulation of facts and measurements for their own sake 
which has sometimes found favour in America. Facts there are of course 
in plenty in Freud’s writings, but they have mostly been used, almost as 
soon ав obtained, for the purpose of some suggestive addition to, or re- 
orientation of, psychological theory. 

Freud’s assiduity is manifested eloquently in the great number of his 
books and papers. The list of his writings up to 1932 occupies 14 pages of 
Murchison's Psychological Register, and (excluding translations) contains 
225 items, of which some 20 represent the predominantly neuro- 
logical interests of his pre-psychoanalytic period. His Gesammelte 
Schriften in their forthcoming final edition will run to sixteen imposing 
volumes. When we remember the pregnant and condensed nature of 
many of these contributions and also the fact that they were written by 
one whose working hours were largely occupied with a novel and very 
time-consuming form of clinical practice, we cannot but be impressed by 
the mere quantity of his litetary output, quite apart from its value and 
originality. 

What we have ventured to call Freud's courage and self-confidence are 
revealed in many gspects of his life and work. The fact that he was able to 
persist for many years in his chosen line of investigation in spite of dis- 
approval or neglect from scientific colleagues, and to contemplate with 
equanimity: the likelihood that his work would never be appreciated in 
his own lifetime, finds of course a parallel in the career of many others who 
have made signal contributions to knowledge (and indeed it may be said 
that Freud had the consolation, denied to them, of knowing something 
of the reason why his own work encountered rebuff or incredulity). 
More specially characteristic of him, however, was his ability to trust to 
the path of psychology and not desert it even when it appeared to have 
misled him. The classical instance of this occurred on his discovery that 
many of the accounts of sexual seduction in early years which he heard 
from his patients were no more than figments of these patients’ imagina- 
tions. Instead of being led to а fundamental scepticism concerning the 
value of what his patients told him, and perhaps to an equally funda- 
mental distrust of his own judgement, he realized that what was here 
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important for his own purpose was, not so much the distortion of ob- 
jective fact as the widespread existence of the phantasy in question—the 
psychological reality rather than the physical one. His belief iri psychic 
determinism, which had been throughout one of the essential postulates 
of his thinking and had led him to make such extensive use of the concept 
of the “unconscious”, here stood him in good stead, and allowed him to 
see what most others would assuredly have missed. In this and other 
matters, however, he did not hesitate to acknowledge and correct his own 
errors as soon as they became apparent to him—at whatever cost to his 
theoretical assumptions (as when he felt himself compelled to adopt the 
concept of Narcissism, thus enlarging still further the immense and by 
no means popular role he had assigned to the libido, and obliterating the 
neat theoretical distinction between this and the ego-trends), or to his 
reputation and esteem (as when in later years he expressed astonishment 
that he could so long have neglected the role of aggression in human life). 
But in recognizing the limitations of his earlier views, he was careful to 
avoid losing touch with the solid ground he had already won. Indeed, he 
had a very clear realization of the importance of his own work, and it was 
he himself who instituted the comparison (with regard to their effect on 
human complacency) between his discoveries and those of Copernicus and 
Darwin—a comparison which hostile critics did not omit to stigmatize as 
a sign of his immodesty. * 

Most of all perhaps was his courage shown in his resolute facing of the 
less agreeable aspects of reality, whether in his own patients, in human 
disposition generally, in the limitations of our psychological knowledge 
and our therapeutic power, or in the very nature of life itself and its 
bearing upon human destiny. Certainly the author of The Future of an 
Illusion and Civilization and its Discontents was himself free (ав many felt, 
painfully and embarrassingly free) from any illusion as to the existence of 
Utopia, whether in the past, in the present, in another world, or in an 
age to come. It seems likely indeed that this aspect of his character was 
an essential condition of his making the discoveries he did, of his being 
able to penetrate the veil which, on his own showing, protects us from the 
disturbing knowledge of our unconscious tendencies. But Freud differed - 
also from the ordinary pessimist or breaker of unwelcpme news, in that he 
availed himself of none of the compensations to which the latter is wont 
to resort. He appears to have derived but little satisfaction from the 
shocks he gave to men’s respectability and equanimity. This manifesta- 
tion of sadism, one which is assuredly a temptation to the psycho-analyst, 
as to all who have incurred moral ostracism or broken cherished illusions, 
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he seems to have held in remarkable control, when we bear in mind the 
unique opportunities he possessed in this direction. Indeed the two essays 
written in reference to the Great War (which can profitably be re-read at 
the present time) evidence a certain tender yet intensely virile sympathy, 
which is entirely free, alike from the usual wartime bias and enthusiasms, 
and from any vulgar self-justification in the spirit of “I told you so” in 
which a lesser mind might have been tempted to indulge. He never be- 
came bitter or cynical, nor did he (as some distinguished pessimists have 
done) utter mocking taunts to man upon his folly or defiant protests to 
the universe on its indifference or its cruelty. There is something which 
can only be called heroic in Freud’s attitude towards suffering and evil, 
an attitude without rancour, lamentation or complaint. One is tempted 
to regard him, the bringer of great gifts to mankind, as a modern Pro- 
metheus—a noble figure such as the Greek tragedians would have lovingly 
depicted. But perhaps it is better to note the impression that this aspect 
of his thought and character has made upon an eminent contemporary. 
Speaking of the “pessimistic philosophy of life” set forth in Beyond the 
Pleasure Principle, Sir Percy Nunn says that he there "outlines a con- 
ception so tragically grand that it extorts admiration, yet so terrible that 
it seems to make even his most faithful followers uneasy” .1 

A fourth element of great importance in the development of Freud’s 
thought was his breadth of d'utlook and capacity for seeing resemblances 
in matters which had hitherto been regarded as remote and unconnected. 
It is principally owing to this characteristic that psycho-analysis started 
as a therapeutic method for dealing with neurosis and ended by becoming 
a discipline that has affected almost every branch of knowledge that 
deals with the life and works of man. The general history of psycho- 
analysis is too well known to need repeating here. It is not necessary to 
remind readers of this Journal how Freud was able to apply what he had 
learnt in his consulting room to dreams (which he himself always re- 
garded as one of the most important and assured of all his conquests), to 
what he called the '*psycho-pathology of everyday life", to child psycho- 
logy (another vastly important field), to wit, humour, art, literature, 
history, social psychology and anthropology. We will confine ourselves to 
recalling two examples of this ability to detect unsuspected resemblances. 
The first ів the parallel he drew between the “pre-genital” development 
of the young child and the behaviour of the adult sexual “pervert”, a 
comparison which underlies the epoch-making Three Contributions to the 
Theory of Sex, itself the basis of much of that great increase of knowledge 

1 In the Preface to Barbara Low’s The Unconscious in Action, 1928, 
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in the sexual sphere that we owe to psycho-analysis. The second example 
consists in the remarkable series of resemblances he pointed out between 
the neurotió mind, the child mind and the mind of primitive man (his 
much discussed theory of totemism will serve as a specific instance). 
Before the appearance of Totem and Taboo, abnormal psychology, child 
psychology and cultural anthropology had been distinct disciplines with 
few if any points of contact. By bringing them into relation with one 
. another, Freud fructified them all, and laid the foundation of a new com- 
parative psychology of the human mind, the full consequences of which 
are only now beginning to appear, with the advent of a new generation of 
workers (as yet unfortunately but few in number) with sufficient training 
to apply the knowledge gained in adjacent fields to the special problems 
. of their own. 

To the present writer it has always seemed that Freud’s scientific 
work in the field of psycho-analysis may conveniently be considered as 
falling into two main periods. In the first, extending from his collabora- 
tion with Breuer till shortly after the end of the war, he was mainly 
concerned with the fundamental mechanisms of the unconscious and the 
protean manifestations of the libido. It is this part of his work which, up 
to the present, has received the wider publig recognition and has more 
Jargely influenced current thought. On the other hand it was with 
regard to this period also that the charge df "pan-sexualism" has most 
often and most plausibly been brought against him. Freud, however, was 
himself all the time conscious of the fact (which he affirmed repeatedly, 
but not often enough to satisfy his oritics) that there were other import- 
ant aspects of human personality which had as yet scarcely been touched 
by psycho-analysis. 

In Beyond the Pleasure Principle, which appeared in 1920, he is seen 
dramatically groping his way towards the immense problems presented 
by this larger field, a field that can be regarded as definitely entered with 
the publication of The Ego and the Id in 1923. From that time onwards 
he was largely occupied with the repressing—as distinct from the re- , 
pressed—factors, with aggression and with the growth and nature of 
human morality; which latter, in his hands, soon revealed itself as re- 
sulting from the interplay of a highly complex set of forces, many of 
them obscure and sinister in their origin and implications. Although as 
yet less generally appreciated, there can be little doubt that this later 
work has an importange at least equal to his earlier formulations with 
regard to sex. Freud has shown that man's individual difficulties and 
his social failures are due, not merely, as moralists throughout the ages 
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* seem usually to have thought, to inadequate control over strong a-social 
impulses, but also to the primitive, chaotic and archaic nature of much 
of his morality itself, which is often no less unreasonable and unrealistic 
than the clamourings of instinct, and which is mofeover liable to be 
highly charged with that fatal aggressiveness which, as many are begin- 
ning to think, may lead to the downfall of our present culture. 

Great as were his adventures in the realm of thought and observation, 
Freud’s external life was for the most part calm and uneventful. Born 
at Freiberg, Moravia, on 6 May 1856, he lived in Vienna from the age of 
four till about a year and a half before his death. He attended the 
University from 1875, obtaining the degree of Dr.med. in 1881. He was 
Dozent for Neuropathology from 1885 to 1902 and became Professor 
Extraordinarius in the latter year. It was only in 1920, when he was. 
already world-famous, that he received from his own University the full 
academic recognition implied by the title of Professor Ordinarius 
(though actually he never held the position). 

In 1885 he studied in Paris with Charcot. In general those who know 
him best are inclined to think that the influence that the great French 
psychiatrist exercised on Freud was not decisive. In one matter at least, 
however, Freud himself suggests that Charoot's words were important for 
the subsequent development of his own thought (though in this connexion 
he links Charcot’s name with’ those of Breuer and Chrobak). Speaking of 
certain symptoms presented by one of his cases, Charcot once remarked 
privately: “Mais, dans des cas pareils, c’est toujours la chose génitale, 
toujours—toujours—toujours", and at the same time emphasized his 
words by jumping up and down “with the vivacity peculiar to him". 
Freud wondered at the time, why, if Charcot held this view so strongly, 
he did not mention it in his official lectures. Herein perhaps we may 
detect a significant difference between the two men, one in which the 
peculiar courage of Freud, for whom truth was always more important 
than discretion, surely played its part. 

Shortly after his return from Paris he renewed his friendship with 
Josef Breuer—to whom he already owed some inspiration and who had 
already evolved the “cathartic” treatment which can be regarded as the 
fore-runner of psyeho-analysis—and began the collaboration that 
eventually led him, when continuing the work alone, to the development 
of the psycho-analytic method and all that followed from it. Their joint 
work, Studtes in Hysterta, was published in 1895 (though some of the 
constituent papers had appeared earlier), and this event is usually 
reckoned the first in the history of psycho-analysis. 
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From 1902 onwards Freud ceased to work in isolation. A few others, 
convinced of the truth and importance of his contentions, began to gather 
round him. The little group enlarged slowly, and in 1908 there was held 
the first meeting of what was to become the International Psycho- 
analytical Assocation, Ernest Jones being the earliest and most promi- 
nent British representative. This Association (with constituent societies 
in various countries) has, since its foundation, officially controlled the 
destinies of the psycho-analytic movement. | 

In 1909 Freud visited America at the invitation of Stanley Hall and 
delivered at Clark University the subsequently published Five Lectwres 
` on Psycho-analysts, receiving at the same time the degree of LL.D of that 

University. Apart from this he seldom left his native land except for 
attendances at the congresses of the International Psycho-analytical 
Association and for fairly frequent visits to Rome, whither he was 
strongly attracted by his archaeological interests. In 1938 however, on 
the Nazi occupation of Austria, he was compelled to leave Vienna, the 
city where he had lived since his early childhood, and the last year and a 
half of his life were spent in London, where he received a welcome which 
touched him very deeply. Some time before his arrival he had been 
made a Foreign Member of the Royal Society; while in 1926 he had ac- 
cepted Honorary Membership of the British Psychological Society. It 
was his hope, had he lived longer, to become a British citizen. 
In his two writings of an autobiographical nature Freud has told us 
much about the development of his ideas and the early history of psycho- 
. analysis, but little concerning his own intimate life or his personal 
feelings on matters unconnected with his work. Where he himself has 
been so reticent, it would be unseemly at the present moment to try to 
pierce the veil which he so clearly wished to be drawn over his purely 
personal affairs. There can be little doubt however that future psycho- 
logists and historians of science will display a great and legitimate curio- 
sity as to what manner of man it was who was able to penetrate so much 
further than others into the depths of the human mind. Those who were 
privileged to meet him realized at once that he possessed not only a great 
intellect but a great personality. Of many remarkable characteristics 
perhaps the most striking was his sincerity—charming, but at the same 
time (accustomed as we are to more tortuous methods of social inter- 
course than he employed) startling and disconcerting. He once wrote 
that one of the inconvenient consequences of his long preoccupation with 
psycho-analysis was that he found it impossible to tell a lie. When face to 
face with him one realized that this statement was less outrageous than it 
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might at first appear; one felt inclined to believe also that its converse 
might also contain an important element of truth, and that it was 
largely bécause of his courageous (and inevitably disconcerting) frankness 
in thought and word that he had been able to become the founder of 
psycho-analysis. 

' Freud was a delightful speaker and lecturer. Disdaining the arts of 
the orator, he yet gripped his audience with his first words, and created a 
peculiar atmosphere of intimacy in which the hearers felt themselves, as 
it were, to have been granted the privilege to listen-in to the reflexions 
of a remarkable mind. The same charm of intimate personal contact 
pervades many of his writings, both those in which we get the impression 
that we are watching the master in the very process of wrestling with new 
and difficult ideas and those admirable didactic expositions in which he 
himself was on familiar ground and only concerned with making the path 
smooth for those with lesser knowledge.. Added to this, his later works 
are suffused with that quality of strong yet reposeful mellowness and 
detachment from the clamorous urgencies of life, that comes character- 
istically to certain of the greatest minds in their full maturity. 

On the astonishing nature and far-reaching import of Freud’s con- 
‘tributions to science; psychologists are all agreed. Like others, they have 
in their time been startled and shocked at many of Freud’s contentions, 
and this bewilderment has sofnetimes found rationalized expression in the 
form of scientific or quasi-scientific objections. The day of such rational- 
izations is approaching its end, but there remain some real and difficult 
problems with which psycho-analysis still confronts psychologists (and 
among psychologists we here include psycho-analysts themselves). There 
are two such problems of a general order, though perhaps they can be 
more accurately looked upon as two aspects of a single problem. In the 
first place, how far and in what ways can psycho-analytic discoveries be 
reconciled with the findings of psychologists of other schools who have 
worked with other methods? And in the second place, how far do these 
discoveries admit of rigid proof by the accepted canons of scientific 
evidence (for it can scarcely be denied that psycho-analysis does in fact 
raise some knotty questions from the point of view of logic and scientific 
method)? The two problems tend to be one, inasmuch as other schools 
are often in possession of more unquestionably valid scientific methods, 
whereas psycho-analysis often presents us with conclusions which,if true, 
are clearly of greater practical and theoretic value. (As the matter has 
sometimes been put, vividly but with evident exaggeration, by those who 
are sceptical of all psychology, what has been proved by psychologists 
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was not worth proving, while what is important has not yet been proved). 
The problems have arisen in this form partly no doubt because of the 
divorce that has always existed and to a considerable extent still exists 
(though it is less in this country than in some others) between psycho- 
analysis and every variety of “academic” psychology. A separate origin 
may have been inevitable; indeed it has often and very plausibly been 
said that psycho-analysis could never have been invented by anyone 
brought up, say, in the Wundtian tradition. But & permanent separation 
is unthinkable, and the sooner and more efficiently the gulf is bridged, the 
better it will be for psychology as a whole. The process of bridge-building 
is difficult and likely to tax the ingenuity of psychologists for years to 
come. Fortunately the work has already begun, and from both sides, 
though in a humble way; certain psycho-analysts, for instance (notably 
perhaps Franz Alexander and his colleagues in Chicago), are beginning to 
pay attention to the planning of controlled and systematic investigations 
of particular problems, while experimental psychologists on their part are 
finding that some at least of the Freudian doctrines can be put to the test 
by adaptations of existing experimental techniques and can in turn help 
to illumine the data obtained by such techniques. 

What modifications Freudian theory may,undergo as the result of its 
fuller incorporation into general psychological thought, it is impossible 
to tell at present. As a theorist, Freud Himself was never over-much 
concerned about the impregnability or permanence of his theories. He 
used them, as theories should be used, to bring about a temporary . 
clarification of his thought, confronted as it was by his strange dis- 
coveries, and as stepping stones to his further advance. Indeed we 
receive the impression that he never surveyed his theoretical structure 
as a whole. This he left for others to do; and, as we know, he would 
unhesitatingly scrap any item of theory that no longer served its purpose. 
We know too that such process of scrapping left his essential findings for 
the most part undisturbed. These findings have been, and doubtless will 
again be, revealed as incomplete, but none have as yet been shown to be 
fundamentally unsound or illusory. On the contrary, their value has 
been proved by the very fact that they have so often led to new and 
wider findings. Freud himself, though his life was devoted to the investi- 
gation of the less reasonable aspects of the human mind, was a firm 
believer in the ultimate value and power of the still small voice of reason; 
and the greatest service that psychologists can render to the memory of 
this great thinker is to use his contributions to their science for further 
and fuller investigations in the light of reason. Had Freud been granted a 
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І. INTRODUOTION: THE ORDERLY SUCCESSION OF THOUGHTS 
е 


WHEN one examines an actual train of thought as it occurs in a human 
being two primary and distinct problems seem to emerge. There is first of 
all the problem of what may be called the material of thought. Of what is 
the train of thought composed? Does it consist of ideas, of images, of 
imageless thought processes, of Gestalten, or what not? Or, if one prefers 
to speak in terms of behaviour, should the most highly adaptive human 
activity be analysed into conditioned reflexes, behavioural Gestalten or 
into what unit, if any? On the other hand, there is the problem of why one 
member of the train succeeds another, why a particular idea or image 
occurs, more or less relevantly to the point at issue, instead of the 
million and one irrelevancies that might occur. Objectively speaking, in 
a train of the most highly adaptive behaviour what causes one activity 
to follow another relevantly to the situation? This is the problem of 
mechanism. It was Aristotle who first called attention to the fact of the 
orderly sequence of mental processes. “Recollection occurs”, he says, 
“because processes naturally follow each other in an orderly manner” (1). 
It is primarily to the problem of the orderly sequence of thinking that this 
paper will be devoted, although it will appear that the two problems can- 
not ultimately be separated. In order to discuss mechanism intelligently 
it 18 necessary to а certain extent to consider material and vice versa. 
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П. ASSOCIATIVE HYPOTHESES 
(1) Early theories 

On what principle does the orderly succession of thoughts take place? 
Undoubtedly the most influential hypothesis has been that of association 
in some form or other. Suggested by Plato, elaborated by Aristotle, 
annotated through the Middle Ages, the doctrine of association gave ite 
name to the dynasty of philosophers and psychologists known as the 
British Associationists. From such philosophers as Hobbes, Locke and 
Hume the psychologists characteristically took over the doctrine, and we 
find a succession of names such as the Mills, father and son, Bain, 
Spencer and Lewes, forming a group who may be said to comprise a pre- 
experimental school of associational psychologists. Thus it came about 
that the advent of experimental psychology found ready made a hypo- 
thesis for the mechanism of thinking. And thus it was, also, that, 
although there were important dissentients, the associational hypothesis 
may fairly be said to have been the conventional explanation of the 
sequence of thoughts when the Würzburg group began to work on the 
psychology of thinking at the beginning of the present century. 

The main hypothesis of*the orthodox associational psychology was of 
course that all other phenomena of consciousness are elaborated from the 
elementary sensations by means of association ((@), p.. 259), association 
being roughly defined as the process by which, if two experiences have 
occurred. together, the one will tend to reproduce the other at a future 
time. Two separate hypotheses are really involved; that which sets up the 
sensation as the sole primary datum and that which sets up association as 
the sole elaborating mechanism. The discussion of the primacy of the 
sensation belongs under the heading of the material of thinking, and is 
thus not specifically relevant to this paper. Two remarks are, however, in 
order. The first concerns the impressive name of Aristotle. His well-known 
dictum that there is no thought without image has been quoted in support 
of the sensationalist argument. For example, Titchener (4), р. 117) 
classes Aristotle as a sensationalist. However, the course of Aristotle’s 
argument makes it fairly clear that in this passage the philosopher means 
exactly what he says&nd по more. Anybody who reads without prejudice 
the relevant passages of the de Anima may convince himself that Aristotle 
distinguishes thinking from the images which are utilized in thinking.! 

1 See, for example, De Атта, 4276: “Imagination (ie. the formation of images) is 
different from either perceiving or discursive thinking, though it is not found without sensa- 
tion, or judgment without it" (trans. Smith). Similarly our concepts “аге not images 
though they necessarily involve them” (ibid. 432a). 
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Not that paychology of to-day has to rely on Aristotle to tell us what is 
the nature of thinking. But if the authority of the name is to be invoked 
at all, this should be done not in support of the sensationalist hypothesis, - 
that thinking is the elaboration and manipulation of sensation, but rather 
of the very different one that thinking of a non-sensory nature utilizes 
experience of a sensory nature. This latter hypothesis cannot properly be 
classed as sensationalistic. 

The other remark concerns the question of analysis. In order to 
account for actual experience the later associationists had to postulate 
that association not only binds experiences together, but also transforms 
them. Thus, for example, we have the younger Mill’s ‘mental chemistry’, 
by which associated sensations are mutually modified and which sub- 
stitutes the chemical analogy of the union of molecules for the mechanical 
one of Mill the elder. Now this is a perfectly legitimate assumption, but 
it does depart from the original spirit of the associational hypothesis 
according to which one experience reproduces another. Stout pointed 
this out forty years ago. In fact, the stricter associational doctrine current 
at the beginning of the experimental period reverts to the doctrine of 
reproduction at least by implication. For the phrases, viz. ‘associative 
recall’, ‘reproductive tendency’, and so on, current at the time the 
Wiirzburg School began their work thirty-five years ago, do imply that 
the original experience is reinstated, not remade. The associative psycho- 
logy, as originally understood, and as adopted by the early experi- 
mentalists, is essentially a psychology of the reinstatement of past 
experience. But we have seen that a psychology of reinstatement had 
previously been found to be inadequate. That is to say, it was found 
impossible to account for what actually happens during thinking by the 
sole assumption that any process of experience has the tendency under 
specified conditions to reproduce another with which it has been associated. 

At the end of his history of the Association psychology Warren sums 
up the difficulties as follows. ‘‘It would appear that the associationists 
included under the term association two or three rather distinct opera- 
tions.:..To group these three operations under a single name”, he con- 
tinues, “ів a verbal simplification scarcely justified by the facts with 
which we are dealing.. . . Again", he further continues, “ће phenomena 
of attention and discrimination do not seem to be accounted for under the 
associationist’s treatment. These phenomena appear to involve distinctive 
operations upon the elementary data. In other words, instead of ac- 
counting for all complications of experience by means of one single type 
of operation, we seem justified in assuming several different operations” 
(& pp. 306-7). 
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(2) Thorndske's associationism А 

In spite of these difficulties to which attention has been called at 
many different times it is fair to say that the associational theory is very 
much alive to-day as part of the background of many able psychologists. 
Its vitality is shown by the-fact that it has survived translation into 
behaviouristic coordinates. Thus Thorndike’s explanation of thinking as 
due to the operation of bonds shows leanings towards behaviourism. The 
bonds in terms of which he casts his whole system are ultimately asso- 
ciational. It may here be noticed that, perhaps by historical accident, 
what may be called objective associationism has taken into account a 
problem not sufficiently recognized by its subjective counterpart. I refer 
to the problem of the rejection of error. So much impressed, indeed, were 
the early comparative psychologists with the fact of the elimination of 
mistakes that they exalted ‘trial and error’ into a religion, some indeed 
still maintaining that it provides a psychological criterion between man . 
and the animals, others that human thought is of an essentially trial and _: 
error nature, though on a plane not reached by animals. Here it is hardly 
necessary to mention that trial and error cannot provide an explanation 
of the direction of thought, whether animal or human, or whether the 
discussion is conducted in subjective or objective terms. Trial and error 
is a matter of observation, something to be'explained rather than a 
principle of explanation. In the total picture, the fact that irrelevant 
processes are rejected is the counterpart of the fact that more or less 
relevant processes are initiated. The early animal workers performed a 
great service by throwing into relief the corrective aspect of directed 
behaviour; but they did not solve the problem of why one process 
succeeds another. They rather added or perhaps stressed a complementary 
set of data, often, in their enthusiasm, losing their vision of the whole 
picture in a contemplation of that part of it which their own methods had 
thrown into prominence. 


(3) The conditioned reflex theory 

Another, more stringently objective, type of associationism must now 
be considered, viz. the well-known conditioned reflex theory. Like their 
predecessors, the classical associationists, the conditioned reflex en- 
thusiasts claim to be able to analyse the highest human activity into 
elementary data—the conditioned reflexes—originating in the stimula- 
tion of the sense organs, such data, like those of the subjective theory, 
being elaborated into more complex wholes by means ofasingle mechanism, 
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that of the process of conditioning. Thus for each of these two associa- 
tional hypotheses the highest activity, of thought and action respectively, 
differs only in complexity from the process ensuing upon elementary 
sense excitation. It will be seen that in his effort to avoid what he con- 
sidered to be the mysticism of the subjective psychology, Watson succeeded. 
only in repeating the programme of perhaps the most reactionary of the 
subjective schools. Instead of solving the problem he had merely trans- 
formed its coordinates. 

Like its predecessor, the conditioned reflex theory is essentially one of 
reproduction of the past. The conditioned stimulus in Watson’s and 
Pavlov’s theory, at least in its earlier form, is attached to, and later 
reproduces, the response which originally belonged to the unconditioned 
stimulus. It is interesting to find that the exact measurement made 
possible by objective registration supplements the criticism already made 
of the subjective associational doctrine. The earlier associationists had 

_ . found that a doctrine of reproduction was inadequate to explain the facts. 
"fÉ Objective registration demonstrates that at least in the conditioned reflex, 
which is the point at issue, reproduction does not take place. Examina- 
tion of the records, both those of Pavlov and of other investigators, show 
that, in the overwhelming majority of cases, the conditioned reflex is 
quantitatively different from the unconditioned one, being generally very 
much the smaller of the two; there is also some evidence that, in certain ' 
-cases, 16 18 qualitatively different. Hilgard has brought forward convincing 
proof that at least in the case investigated by him it might occur in 
addition to the unconditioned reflex, as a supernumerary movement, an 
entirely new response, which could not possibly be a substitute or a 
reproduction (4). Whenever, in fact, the hypothesis of sheer reproduction 
or reproductive combination has been used in the description of the 
highest psychological activities it has been found inadequate. On the ore 
side, it is found not to account for the observed facts; on the other, it 
postulates a process on the existence of which careful examination tends 
to throw doubt. On the side of subjective psychology reproduction of the 
past is denied, as a working mechanism, by workers of such widely 
different interests as Е. Н. Bradley (5), Е. C. Bartlett (6), Stout (62) and the 
Gestalt group, of course in different contexts. And jn the same way we 
find such objective psychologists as are best qualified to speak—as 
Lashley (7) and Hull (8), for example—rejecting the analysis ofall behaviour 
into reproductive conditioned reflexes, and maintaining that the problem 
of the analysis of action is not yet solved. For much the same reason, 
then, that the classical association must be rejected as an explanation of 
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К . the directed or orderly flow of thought as experienced, so must the condi- 
.. “tioned reflex be rejected as an explanation of the orderly progress of the 
" most complex action. 


(4) The Würzburg school 


It is well known that, at the beginning of the century, Watt(10) and 
Ас (п), of the Würzburg group, directed experimental attacks оп. the 
problem of the orderly flow of thinking, probably acting on a hint which 
Külpe dropped in 1893. They produced very similar solutions though they 
used different terminologies. Associationism was retained as the basic 
mechanism of thinking; but it was supplemented by another factor, which 
Watt calls the Aufgabe or task and Ach the ‘determining tendency’. 
According to Ach, for example, the determining tendencies facilitated 
relevant reproductive tendencies and inhibited irrelevant ones. When, in 
a multiplication sum, I meet the figures 6 and 5, I do not put down 11, 
1$, or 1, but 30. These false associations are ruled out, and the correct опе 
facilitated, according to the theory, by the determining tendencies. The ` 
working of the determining tendencies answered the question which had 
apparently puzzled the Würzburg group, as to why, of all the associations 
clustering round a given presentation, to use their language, the relevant 
association should appear during the process of thinking. But their 
whole scheme was still based on the doctrine of reproduction. One be- 
comes tired, in fact, when reading their papers, of the continued iteration 
of the phrase ‘reproductive tendencies’. Particularly is this true of Ach’s 
paper, who weaves & nexus of reproductive tendencies and determining 
tendencies reminiscent of the ‘properties’ attributed to objects by the 
mediaevalists. Because it is thus founded on the theory of reproduction 
the Wiirzburg solution is subject to the same criticism. This should be 
made explicit. The classical association theory claims that if two ex- 
periences occur together, and one of them later reoccurs, the other is 
reinstated. Watt and Ach claim that out of many candidates for reinstate- 
ment the relevant one is selected by means of some extra-associational 
factor. But it has been seen that the hypothesis of reinstatement is 
untenable. A further difficulty of the Wiirzburg theory will be mentioned 
later. 

- НІ. NOoN-ASSOCIATIVE THEORIES 
(1) Dynamic tendencies 

It might seem possible so to amend the doctrine of association as to 
replace the action of reproduction by one of representation. A given 
experience would then be followed by another in which a previously 
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associated experience would be represented, though not reproduced. The 
Aufgabe or determining tendencies would rendér the process specific. 


Reproduction, such as seems to occur in the nonsense syllable experi- `- 


ments, would be a limiting case imposed by special conditions. This - 
formula which is really the one proposed by John Stuart Mill might seem 
to provide a possible mechanism for the orderly process of thinking, and 
without contradicting experimental fact. Such & scheme, however, would 
not be so much an emendation as an abandonment of the associational ` 
hypothesis. For, as many workers have pointed out, inoluding Prof. 
Warren in the passage quoted, as soon as the notion of reproduction is 
abandoned, we must assume positive forces at work making for change, 
active, non-associational principles by which the past is represented in the 
present. This alone gives an entirely different aspect to the whole picture. 
We now have the task of describing the nature and mode of action of such 
forces. Further, supposing the existence of such hypothetical forces had 
_- been demonstrated, we would not then be entitled to assume that the 
. experiments of Watt and Ach, which were performed under the limiting 
case when they were negligible, could validly be used to draw conclusions 
concerning those processes of ordinary thinking where they were opera- 
tive. In other words, to eliminate reproduction from the picture is not a 
negative, subtractive, change, in the hypothesis; it really involves the 
introduction of positive factors which wouldeinvalidate the experimental 
evidence. And apart from reproduction there are other serious difficulties. 

Lewin's well-known experiments(®) have cast some doubt on the 
ability of one experience as such to cause another to arise because the two 
have'oocurred together in the past, whether the process is one of repro- 
duction or of any other kind. The couplings or bonds betwebn mental 
events are not, he claims, the motors of future mental events. That is to 
say, for Lewin the energizing force which causes one event in a train of 
thought to follow another is rather the total play of mental forces 
operative at the present moment, which uses past experience as purely 
inert material Connexions between events are important but only as 
determining the form which mental events will take, not as initiating 
them. This point is misunderstood in Thorndike's criticism. 

We are here brought up against one of the chief problems in the 
modern psychology of thinking. What is the relation of present to past, 
experience in the mechanism by which one process follows another during 
thought? Does the past effect a dynamic intrusion on the present, in that 
bonds or connexions previously made tend of their own motive power, 80 
to speak, to bring back past mental events in some possibly modified 
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form? This is the conventional doctrine of association, or, in more homely 
terms, of habit. Or alternatively, is the past experience the inert, but 
nevertheless organized, material which is utilized in the process of thinking 
by the dynamic needs, stresses, wishes of the organism? This is the view of 
Lewin and originally at least of Freud. Or lastly, do the directional factors 
of thinking embrace a dichotomy, with both habit or bonds, and wishes or 
task, playing a dynamic part? This intermediate view is that of Ach and 
Watt, and presumably of Thorndike, though Watt is inconsistent on the 
point. It is not the purpose of this paper to make an exhaustive analysis 
of this problem, and in any case sugh analysis would be premature, for it 
is experiment alone that can decide the issue. It is, however, in place to 
point out that, rejecting pure associationism, each of the remaining 
alternatives has its own peculiar difficulties. If we adopt the Wiirzburg 
view that the mechanism of thinking has a double drive, that inherent in 
habit and that inherent in motive, then intricate problems arise as to the 
relation between the two. To elaborate an example already given: I wish 
to find the number of postage stamps in a sheet 7 stamps wide and 9 long. 
I say 7 times 9 are 63. Now in Thorndike’s terms, there are many bonds 
between 7 and other numbers and words. There is 7 and 1 are 8, 7 and 2 
are 9 and so on; also-7 days in the week, 7 ages of man, 7 pillars of 
wisdom, as well as 7 times 4 are 28, 7 times 5 are 35. Under any theory 
involving an associational background all these associations must be 
somehow involved when one says 7 х 9 =63. We have seen that Ach’s 
hypothesis of the determining tendency maintains that they are all in- 
hibited, while the correct one is reinforced by the determining tendency. 
This may be 80; butit does seem to be an extraordinarily wasteful method. 
It means that the major work involved even in such a routine process as 
the calculation of the number of postage stamps is spent not on the 
making of the one correct answer but on the inhibiting of the multitu- 

, dinous incorrect ones. The emphasis seems to be in the wrong place. 
Somehow, it reminds one of the Irishman's definition of the way to make 
a cannon, by taking a hole and pouring some lead around it. The Würzburg 
doctrine has already been criticized because it depends on the external 
doctrine of reproduction. The present difficulty constitutes a further 
obstacle which the Würzburg doctrine must meet even though it can be 
so modified as to avoid the implication of reproduction. 

On the other hand, to deny all dynamic force to habit as Lewin does 
seems equally difficult., Both experiment and common sense seem to 
point unequivocally to cases where sheer unmotivated habit persists 
simply because it is habit. One thinks for instance of the stereotypes, 
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useless movements, -in the animal mazes and of habitual mistakes in 
typing and speaking. All of the latter are surely not to be explained along 
early Freudian lines. That every thought and action is motivated by the 
immediate urges of the mind is indeed a proposition of Freud’s which has 
aroused considerable opposition. Freud himself has later postulated a 
tendency towards reinstatement. It is conceivable that experiment may 
reconcile the paradox of the two opposing difficulties along Lewin’s lines 
by establishing the proposition that the difference between motivated and 
unmotivated processes is one of degree only, motivation being а con- 
venient term for a more inclusive integration. Even then, we should still 
have the problem of the relation of integration to that which is integrated. 

It is worth noting with reference to the contribution of АсИ and Watt 
that objective psychology has here again found itself travelling much the 
same path as subjective psychology a generation ago. Leeper's experi- 
ments on animals have caused him to distinguish between habit and the 
utilization of habit. As the result of training, his animals turned to the 
right or left at a T according as they were hungry or thirsty. “ Motiva- 
tion", he says, (can exercise a directive function in relation to habit 
utilization” (02), р. 38). With appropriate changes of terminology, this’ 
sentence might have been written by Watt or Ach. Leeper is apparently 
unconscious of the relation between his experiments and the Wiirzburg 
work for he does not mention the latter. Jt is perhaps further worth 
noting that many maze workers have noted the fact of variability in 
performance from day to day. A day’s run of the maze is very obviously 
not an exact reproduction of yesterday’s. Certain investigators have 
indeed gone so far as to postulate a principle of spontaneous variation. 
This variation was easier to observe in the maze than in the conditioned 
reflex experiment, which is a limiting case, chosen to support the doctrine 
of behavioural reproduction; just as the corresponding limiting case, the 
nonsense syllable experiment, was used in support of the theory of the 
reproduction of experience. 

The question of the direction of thinking may now be specified a little 
more closely. It becomes clear that we have in reality to do with two 
distinguishable groups of problems, or possibly with two aspects of the 
same problem. There is first a group of questions concerning what Lewin 
has called the motor of thought. What js the energizing principle by 
which successive thoughts or stages of thought arise? What causes the 
train of thought to move? There is secondly, a group of questions con- 
cerning the relevance of the processes when they do appear. What keeps 
mental processes relevant? Conceivably the energizing principle and the 

14-2 


a 


199. The problem of the direction of thought . 


' directive principle may be identical, but we are not entitled to assume 
this. For there might possibly be called into being a train of mental events 
which were irrelevant both as regards any external situation and as 
regards each other, that is, a train which was energized but not relevant. 
Though the results of experiment, rather than of common sense experience 
show that this is unlikely or at least very rare. 

It may be seen that the association psychology derived both energy 
and relevance from the single principle of association or, in the later 
terminology, from the reproductive tendencies. Watt and Ach derived 
the energy mainly at least from reproductive tendencies, and explained 
their relevance by the Aufgabe and determining tendencies, though Watt 
is not entirely clear-cut on the point. Once again, the problem of 
mechanism encroaches on that of material; for while the question of 
energy is fairly clearly a question of mechanics, so to speak, the problem 
of relevance, ав involving the nature of the processes that are brought 
into being, involves the question of material. 


(2) The theory of Selz 

The historical successor of the Würzburg school was Selza3), who 
indeed numbered Külpe and Bühler among the subjects of his experi- 
ments. He was the first experimentalist to reject the conventional 
association explanation of thinking altogether. It is well known that for 
Selz thinking consists in the determined completion of a unitary Wissen, 
or knowing, or in Ње case of productive thought in the determined initiation 
of certain mental operations which he claims to be of a reflexoidal kind. 
The nature of what he calls the determination is obscure in Selz’s account. 
What he does is to say in effect that the energy comes from the deter- 
mination. But of the nature’ of such determination we seem to be told 
nothing, nor whence it comes, except that it is a factor in a unitary task, 
which is more inclusive than Watts task. In another passage he identifies 
it with a modification of the will. In fact, Selz’s solution of the problem 
why thoughts arise is the purely verbal one of saying that the task contains 
a determination. The non-explanatory nature of the statement is in large 
part concealed by the fact that he has borrowed the term determination 
from his predecessors, who had used it in an associational context. If the 
determination does not function by reinforcement and inhibition of repro- 
ductive tendencies, one is, however, justified in asking how does it 
function. It is really to the problem of the relevance of the processes that 
Selz has devoted his great acumen and industry, leaving that of the cause 
of their appearance unsolved and really unadmitted. Concerning his 
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solution of the problem of relevance no statement will here be made 
except to say that there are grave difficulties in a proposed mechanism 
for thinking which uses the reflex of Sherrington for an analogy and gives 
the pupillary reflex and decapitated frog as illustrations. 


(3) The Gestalt theory * z 
The other well-known nori-associative scheme is, of course, that of э 


Gestalt school. For the members of this school a problem situation is о 
the perception of which sets up certain psycho-physical stresses in t 
organism. Very roughly speaking, thinking is the process by which thes 
stresses are resolved. This process is, however, not one involving the 
present and its immediately engendered tensions alone; it works in con- 
junction with and through the trace-column, the masses of traces, ulti- 

mately of a chemical nature, left by past experience ( (14), р. 207). During 

the process of release reorganizations of the total field occur which 

correspond in experience to what is known as insight. “Such movements 

as would increase the total tension in the field are excluded, and the 

dynamic’situation demands such movements as will decrease the ten- 

sion” (04), р. 626). The stages by which thought proceeds are relevant 

because, the perceived problem being equivalept to a system under stress, 

such transformations occur as are specific to the resolution of the parti- 

cular stress in question. The whole series cdnverges towards the specific 

equilibrium demanded by this particular problem. The necessary energy, 
is provided by the tendency of the system under stress to achieve a state 

of lower tension, like the mainspring of a watch. Во that hypotheses are 

offered to account for both the relevance and the energizing force of the 

thinking. 

It must be said that after reading the accounts given by earlier workers 
the Gestalt hypothesis is highly attractive. It has an organic quality not 
possessed by any of its predecessors, and one which seems to be more in 
keeping with one’s actual experience and with modern ways of regarding 
the organism at work. But when it is examined, very grave difficulties 
appear. Of these I shall mention two only. 

The hypothesis assumes that a certain quantum of energy resides in 
the original system under stress. When the stress is resolved, a lesser 
quantum is present, the difference being due to the energy consumed by 
work done. The argument thus implies a closed system, where the energy 
. used in doing work plus the energy present after the work is done together 
equal that originally present. The physical postulate of the conservation 
of energy of course assumes a closed system. In fact, Lewin himself 
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postulates “a greater or less degree of abscission” for his tensional 
systems. But clearly these systems-under-stress occur in the organism 
and are in fact partial’ systems of the organism. So that we have the 
notion of a system which is to be considered as a closed system, and which 
at the same time is a partial system of the organism from which it 
momentarily derives its energy. It is not impossible that the logic of such 
a state of affairs may ultimately be worked out. The body, in its wisdom, 
as Cannon would say, does preserve many constants in what may be 
regarded as relatively closed partial systems. Such, for example, are the 
constants involved in ће composition of the blood. But we are far in 
psychology from the exact quantitative data and methods of the haema- 
tologists. It’ will be noticed that the psychological hypothesis under 
discussion is ultimately of a quantitative nature, in spite of Lewin’s 
general disclaimer. i 

That the above is not merely an academic difficulty may be shown by 
the single illustration of errors. To make a mistake must use energy, just 
as much as to take a correct step. It should then be possible to discharge 
the system by making enough mistakes. Perhapsitis. But every mistake 
should diminish the original tension. This is contrary to experience; a 
mistake often seems to ingrease the tension. Koffka would say perhaps 
that there is here reinforcement from the ego system; but this would mean 
that the tensional system was not closed, as assumed. Once again, it is 
not suggested that these and other similar difficulties are insurmountable, 
but only that they have not yet been surmounted. 

In view of what has already been said concerning the relation between 
the psychology of thinking and objective psychology, it may here be 
mentioned that both Selz and the Gestalt psychologists have used objec- 
tive material in support of their hypotheses. 


ТУ. CONCLUSION 


This highly condensed survey of the explanations which have been 
given of the determination of thinking may seem to be very inconclusive. 
Pure associationism has been shown to have its difficulties; the Wiirzburg 
modification has others; the non-associational schemes of Selz and of the 
Gestalt school have equally begen criticized. No satisfactory alternative 
has been suggested. So that the problems have, in a sense, been left 
hanging in the air. In extenuation it may be said that the history of the 
subject in the last fifty years has largely consisted in а rebellion against 
the associational theory, but a rebellion which has never quite succeeded. 
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And the account of an unsuccessful rebellion against an hypothesis felt to 
be unsound must necessarily have a certain inconclusive ring about it. 

Nevertheless, it would not be true to say that nothing positive has 
been achieved. For the whole field has been progressively clarified and its 
details sharpened. When, for instance, we see the objectivists finding 
themselves involved in much the same difficulties and offering much the 
same solutions, in much the same sequence, as their predecessors a 
generation ago, we may rest assured that these problems and difficulties 
belong to psychology itself, not to the use of a faulty method. Further, 
at least two fundamental questions have been thrown into relief as a 
direct result of the work described. The one concerns the relation of past 
experience to the direction of thinking. The other is very closely related; 
it concerns the relation of motive to the processes energized by motives. 
Minor problems have also been clarified, hidden assumptions have been 
brought into the open. If the work of fifty years has not solved the 
major problem, it has at least defined it and shown where the difficulties 
lie. And that is perhaps more than half the battle. One who believes in 
our science may perhaps be pardoned for expressing the conviction that, 
although it is as yet unsolved, the riddle of the determination of thinking 
will ultimately yield to experimental attack; and that the successful 
attack will be made not by behaviourists nor yet by introspectionists but 
by-——Psychologists. . 
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L PSYCHOLOGICAL TENDENOIES EXPRESSED IN PAINTING 


Ir is particularly in relation to the problems of artistic, religious, scientific 
and the more highly developed forms of ceremonial culture that the in- 
adequacy of many biological and psychological theories is felt most 
keenly. If we turn to painting as one aspect of artistic culture we find 
that painters often express aggressive,! destructive,? and rebellious? ten- 
dencies both in the subjéct-matter of their paintings and in their brush- 
work* and technique.5 Many other tendencies are often expressed, but 
these are mentioned because they are sometimes overlooked. The work of 
art usually mirrors aspects of the artist's mind, conscious and unconscious, 
as well as aspects of his cultural environment. Where rebellious and 
destructive tendencies are not clearly apparent in a work of art, we 
often find their compensations—excessive perfection and integration.® 

1 E.g. Toulouse-Lautreo, The Ringmaster. Angelico, Martyrdom of St Cóme and 
St Damien. : 

з E.g. Millet, The Wood Sawyers. Géricault, The Raft of the ‘Medusa’. 

з E.g. P. Breughel the Elder, The Unfaithful Shepherd. Delacroix, The Barricade. 

* E.g. van Gogh, Flowering Ohestnut-trees. Е 

5 К.д. Раш Nash, Sunrise: Inverness Copse. 

* E.g. R. Mednikoff, Head Waiter (Read, H., Surrealioy, P1. 52). Paul Klee, Mask of 
Fear (Read, H., Surrealism, Pl. 43). 

7 E.g. Master of the Half Lengths, Three Musical Ladies, A. Rubliev, Three Angels. 

8 E.g. M. Laurenoin, Girl with Rose. P. de Chavannes, The Fisher Family. 
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Even what is marked in a work of art by its absence may be of out- 
standing psychological! or aesthetic importance.2 The balance of 
tendencies in the artist’s mind is expressed in the balance and design 
of the painting and the person who appreciates the painting usually 
likes or dislikes it according to the degree to which it is appropriate 
to his own peculiar mental organization. The artist’s conscious and un- 
conscious mental outlook is based on his own motives and tendencies and 
reflects his social environment which depends on the biological tendencies 
of its group life. It is clear, therefore, that many psychological and 
biological ideas about social groups are closely related to artistic culture, 
in spite of their apparent inadequacy. 


П. FUNDAMENTAL MOTIVATION TENDENOIES 


Fundamental human motivations seem to be grouped round four chief 
modes of biological relationship between the organism and its social and 
physical environments: (1) food seeking and alimentary; (2) defensive 
and aggressive; (3) sexual and reproductive; (4) comradely and social in 
so far as not implied by the other three. The exact nuniber of particular 
tendencies may be difficult or impossible to determine. These modes 
cannot be treated as steréotyped reaction patterns or as mechanically 
‚ separate classes of response, They seem even to defy logical analysis, 
because the relationships between them, at least in man, must be worked 
out more in terms of emotional meanings than of objective reaction 
patterns. The meaning of food seeking, for instance, may from the very 
start be bound up with sexual and comradely meanings, and with the 
desire for protection, and may easily come to involve defence or aggres- 
sion. In the same way, the fundamental social tendencies of assertion, 
comradeship and submission are often linked up in an intimate way with 
sexual, defensive, aggressive or feeding tendencies. At the same time, it 
does not seem to me possible to say that human motivation is all attzi- 
butable to an originally undifferentiated libido. We have to consider what 
modes of relationship with the social and physical environments are 
chiefly represented in a given human response or interest, and how that 
particular expression of them has arisen in the life of the individual con- 
cerned. These problems can, if we insist, be treated in terms of the. 

1 As pointed out recently by Dr K. M. Abenheimer. Cf. the anonymous painting 
* Abstraction’ (16). 

2 Of, Schubert's Unfinished Symphony. 

? E.g. Matisse, Woman before an Aquarium (showing conflict). Velasquez, Venus and 
Cupid (showing harmony). 
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individual alone, but in fact they always imply social psychology, because 
the cultural and social patterns must be taken into account as conditions 
of response. Human behaviour and motivation are tremendously in- 
fluenced by the cultural pattern and social environment, and, although 
the fundamental motives may be instinctive, actual behaviour can never 
be explained solely by reference to specific instincts. 

It is necessary to point out that these ideas must be treated as 
dissecting instruments for the investigation of behaviour and experience, 
and must not be allowed to become a scheme of faculties which are sup- 
posed to explain the living organism. It is always the group or the 
organism which ‘tends’, just as it is the organism which perceives, feels, 
remembers, or imagines, and: it always does во in relation to particular 
conditions’ or circumstances. The objections which are now frequently 
raised against the instinct theory are sound because that theory has been 
misused. They are properly directed against the misuses and not against 
the theory, for psychologists have been inclined to forget the organism in 
talking about the instincts. 

It is interesting that the psychological principles underlying aspects 
of advanced cultures, such as painting, are not widely different from those 
underlying primitive beliefs and practices. This, although many people 
will say it was obvious from the start, is important because it is by no 
means generally accepted. Many people, ‘after admitting the excellent 
qualities of primitive art, habitually assume that their own great artists 
are in possession of realities altogether inaccessible to primitive man. 
Indeed, it is well known that logic is able to prove whatever the logician 
believes to be true. It would not be surprising to find that other branches 
of material culture and learning developed and expanded by psychological 
steps not remote from those of art. 


ПІ. TENDENOIES EXPRESSED IN PAINTING AND THEIR 
RELATIONSHIP TO PARTICULAR MATERIAL 

There are two very interesting questions: How far is painting the 
expression of unique and how far of general tendencies; and how far do 
those tendencies express themselves by using material peculiar to them? 
A moment's reflexion will show-that the number of.tendencies concerned 
in painting, and their variety, are very*great. Many of them, such as 
vanity, may be expressed directly. Others, suoh as the desire to make 
money, are involved indirectly. There is, however, no simple fixed division 
between the tendencies which are directly and indirectly expressed, and in 
practice the complications are very great indeed. If, however, we whittle 
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away one by one the tendencies which, though often involved indirectly, 
are not of direct importance either to the'attitude of the artist when 
painting or of the person who enjoys pictures, it may be possible to reach 
а minimum which is absolutely essential. Such a minimum would be the 
indispensable nucleus of artistic expression and valuation, and the 
problems of its existence and how it may be defined, are very difficult. 
Such problems cannot be dealt with here, but it would appear that the 
absolute essentials in artistic expression and appreciation are better de- 
scribed in terms of the harmonious working together of other tendencies 
than as unique aesthetic tendencies themselves (cf. (1)). 

So far as the evidence can indicate, a vast number of aesthetically 
unessential tendencies are normally involved in painting, but they are: 
psychologically essential to the particular form which painting takes in 
given circumstances. The Russian icon may have taken its particular 
form because of the special combination of tendencies in its religious 
setting, but these religious tendencies may be aesthetically unimportant. 
In this article, which is not a study of aesthetic values, no evidence 
has been collected about the essentials of aesthetic attitudes. Painting 
appears to be an everyday interest, and those who think art does not 

-contribute to our everyday well-being are probably in the wrong. It does 
contribute to ordinary life, and is normally present in every culture which 
is not, from some cause, specially narrow. 

The question of the special material, if any, dealt with in painting, 
requires a similar treatment. If an essential ‘material’ can be found, it 
will probably be best described in terms of harmony of visual rhythm and 
design. Visual art, however, may express its designs in subject-matter 
related to any tendencies normal and abnormal, and therefore may be 
relevant to any aspects of ordinary life. ` 

The problem of the relationship between the tendencies expressed in 
painting and the material they deal with is of great interest, but again, 
exceedingly difficult. The full complexity of this problem is brought out 
when we consider, for example, the Russian icon 3), Rajput painting (3) 
and Bushman art(4. Allof these, without doubt, are largely of religious 
import. None of them is intelligible to us in its original meaning any 
more than West Christian iconography can be to a normal Chinaman. It 
is only by a laborious intellectital reconstruction that the relationships 
between Bushman drawings and the tendencies which were expressed in 
their making can be seen even dimly. Indeed, for Bushman and Rajput 
painting and the Russian icon, we are hardly in possession of the data 
necessary to make this reconstruction at all. Even where such material 
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is more available, as in the pre-Raphaelite movement, much difficulty is 
found, and attempts to take, in imagination, the place of the artists are 
exceedingly precarious. 

In spite of this, however, the appreciative observer is able to see the 
genius in all these forms of art, and Bushman paintings are comparable 
in fascination with Russian icons. It is tempting, therefore, to conclude 
that the most central core of tendencies in painting does have a close 
relationship to the material—harmonious and rhythmical designs—in 
which it is expressed, but that the less relevant tendencies, connected 
with religion, warfare and everyday life, are related to their subject- 
matter mainly by the accidents of circumstance. It is accidental that the 
Russian icon deals with Saints and the Virgin Mary, and that Bushman 
painting deals with rainmaking and the springbok. These aesthetic 
accidents, however, are circumstances of the greatest interest for the 
history of culture. Further discussion of the existence of essentially 
aesthetic tendencies or material, and of the relation between them, will 
unfortunately have to be avoided. EE 


IV. INFLUENCE OF THE SUPER-EGO . 


In psycho-analysis the ‘super-ego’ is conceived as а complex of ten- 
dencies largely unconscious, arising from the individual's social contact 
with his parents and other adults, since infancy, and expresses, in the 
main, his capacity to control himself in such a way as to fulfil what he 
feels to be their demands. Often there is much conflict between the de- 
mands of the super-ego system and the demands of ‘reality’ and those of 
the persons’s own instinctual life; or the relationship may be ambivalent 
—partly made up of conflicts and partly of acceptances. Any persistent 
tradition handed on from master to pupil or followers might be explained 
by saying that the master had entered into the super-egos of his followers 
and thus determined the direction of their interests. Any obstinate 
rejection of cultural influences or traditions which have become specially 
identified with the names of great masters, conversely, may be explained 
as due-to reaction against the control of the hated super-ego. It might be 
said, that in Cézanne’s(5) artistic development these two influences are 
present. Sharp antagonism to his father and to domestic control and 
discipline of any kind was transferred to social restraint and to cultural 
conventions: he became a violent artistic тере]. On the other hand, the 
relationship with parental control was not without its positive aspect, 
and, where not presented in direct form, cultural tradition had a strong 
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attraction for Cézanne. He copied paintings in the Louvre and chose his 
own masters—Daumier, Chardin, Poussin and others. Thus the rebel fell 
into what was actually a very strong tradition, and became its greatest 
living exponent, though long unrecognized. 

It is necessary only to mention Rossetti’s enthusiam for Dante and 
early Italian literature and painting, combined with his rejection of his 
father’s direct influence; Corot’s objection to becoming a draper like his 
father, together with his dependence өп the very tradition that later 
influenced Cézanne; the extremely close connexion between Russian icon 
painting and the social and cultural authority of the Eastern Church; and 
the collapse of Mogul miniature(6) painting when the personal influence 
of the Indo-Persian emperors was withdrawn, to remind the reader that 
there are innumerable events in the history of painting which might be 
explained by the super-ego theory. 

It may be said that Mogul painting was due to & combination of 
Indian and Persian traditions under leaders who entered into the super- 
egos of their followers, and that the Persian tradition itself was carried 
forward to that point by a series of regal ancestors of these leaders, from 
the time when the Mongols conquered China in the thirteenth century. 
These ancestors were all patriarchs of nomad hordes, who might awaken 
admiration, envy and resistance in some of their followers, in accordance 
with'the super-ego theory. Feeling inferior and barbaric in China, these 
ancestors had borrowed her culture for prestige, and carried it to other 
parts of Asia. China, however, is the great land of ancestor worship, and 
it would be easy to argue that the very essence of Confucianism is the 
combination of fear and adoration of the dead, and that every dead man 
worshipped is a symbolic super-ego, who watches closely over the living 
to see that everything is done in exact accordance with the conventions of 
many hundred years standing. The Mongols might be said to have 
borrowed unconsciously the super-egos of the Chinese and to have carried 
them to India. This theory may account for persistence of tradition, but a 
weakness is clear when the discovery is made that the outstanding period 
' of artistic and other constructiveness in China was part of the T’ang 
Dynasty (A.D. 618-905) when religious freedom existed. Waley! points 
out that the three centuries of this dynasty were characterized in turn by 
Buddhist speculation, by lyric poetry, and by the Confucian revival. In 
the eighth century д.р. Manichaean Christianity existed side by side with 
Buddhism and Zoroastriapism, and this part of the T’ang Dynasty was 
China's greatest period of outside contacts and expansion. In A.D. 845 

1 СЕ (7), Chaps. упт-хи; also Giles (8). 
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the conservatives triumphed, and Christians, Zoroastrians and Buddhists 
were suppressed, with consequent destruction of paintings. The growing 
interest in romantic landscape painting after that time may be traceab 


and ever since cultural construction has been steadily on the decline. 
super-ego theory has some importance, especially in connexion with co 
servation and cultural decline, but, clearly, other principles will have to 
be used to account for constructiveness. 


V. REPRESSION AND SUBLIMATION 


A complex system of processes, conveniently called sublimation, seems 
to be very important in painting. It is widely recognized in psychology 
that tendencies, usually in the form of wishes or desires, which conflict 
with other tendencies in the same person, or with social influences ex- 
pressed in general social pressure or in the will of other persons, may be 
subject to unwitting repression. Such repression is one way in which the 
organism naturally protects itself against overt conflicts, sometimes with 
disastrous results. Repressed tendencies usually persist unconsciously 
and may express themselves in disguised form as dreams and symptoms 
of various kinds. Feelings and emotions may pass into the unconscious in 
the same way, and reappear in disguised form also. The degree of repres- 
sion and the nature and extent of the disguises may be very varied 
indeed. 

Much of the content of pictures is disguised material which has been 
subject to some degree of repression, and many of the special interests of . 
artists in painting may be due to repressed tendencies. If this process of 
indirect and sometimes refined expression of crude but disguised ten- 
dencies and material is called sublimation, then sublimation is important 


‘in the psychology of painting. It is interesting to observe that the ultra- 


modern art of the Surrealist group, judging from the Surrealist Exhibi- 
tion in London, 1936, differs from normal art rather in degree of disguise 
than in the actual content of sublimations. In a conventional nineteenth- 
century painting a bull, a cow and calves may be shown, standing near a 
pond under some trees. The animals have a distinct hint of the human 
about their faces, and the ensemble is carefully arranged so that the sexual 
organs of the bull are not to be seen. A Surrealist painting might show a 
life-size human arm with fist clenched, not draped but thrust up to the 
elbow through a wooden quoit ring painted scarlet. Whatever philo- 
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sophical or aesthetic meaning the painter may find in his work, from the 
point of view of the sublimation theory the essential difference between 
these two pictures is that the symbolic transformations of the sexual mottf 
in the bull and cow painting are far more complete than in the other, 
which is all but a plain rendering of the penis inserted into the vulva. 
Each subject, however, gives the painter great opportunities for fascinating 
use of design, rhythm and colour, and that may be its true, artistic 
meaning. As already pointed out, it would be rash to assume that the 
sublimstions and symbolisms in particular paintings could be readily and ' 
fully determined. It is clear to us that Rossetti’s interest in painting his 
sister, his wife and Mrs Morris may have been relatively simple sublima- 
tions of sexual desires directed towards them. Rossetti may or may not 
have been aware of this. Most painters, however, who are not altogether 
stupid, must realize that every drawing of the nude is a sublimation. On 
the other hand, the full nature of the sublimations in Daubigny’s paintings 
of the Oise, to the scenery of which residence with his nurse at Valmondois 
had introduced him, will probably remain as big a mystery to us ав it 
would have been to him had he been asked to explain it.. 

Clearly, sublimation itself is the indirect expression of social in- 
fluences, or of the conflicts they engender in the individual, and to explain 
the part it plays in artistic constructiveness requires also the explana- 
tion of those influences. Though every painting of the nude may be a 
sexual sublimation, the human figure has a value because it gives unique 
opportunity for the construction of rhythmic and harmonious designs. 
The important points are that sublimation itself does not explain cultural 
constructiveness, and that to discover a painting to be a sublimation of 
certain tendencies does not fully explain its artistic interest. 

In this study it is tempting to cite instances, such as that of Goya, 
who.is said to have had twenty children in wedlock, which seem to disturb 
Unwin’s (1) theory that cultural constructiveness is directly the product 
of sexual restriction. While little support may be found for this theory, 
however, it would be unwise to lay very much stress on such instances. 
Goya’s reproductive and his pictorial fecundity may have been a dual 


2 This limitation would be denied by the surrealista themselves. “Completely devoted 
to the 1maginataon and ite.charms, surrealist poetry aims at exteriorising all man’s desires, 
all his obeessions and his despairs: it gives him the means to free himself, to venture forth.” 
“But { have only shown one of the aspecte’of Surrealism. There is, in addition to its poesy, 
ite social function, ite political function, its complete adherence to the prmoiples ог dialectical 
matenalism, its revolutionary position, and ite struggle against patriotism and the bour- 
geoisie." See Read, Н. (9) pp. 218 and 246; also (10) Ch. v, where there is a discussion of 
the Freudian theory of the artist. 
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expression of the same repressed desires seeking their outlet. Great 
sexual energy is often an expression of passionate struggle against 
repressions rather than the product of straightforward desire. Unwin’s 
theory must be investigated by a detailed study of special case 
histories. - 


VI. THE GESTALT THEORY 


It із not necessary that the Gestalt (12) theory should be discussed at 
length, because most readers will be quite familiar with the general 
meaning of this theory. In social psychology it depends chiefly on stressing 
the configurational aspects and the patterning of social groups. In the 
history of art, for instance, the origin and development of either the 
Barbizon or,the pre-Raphaelite groups might be expressed in Gestalt 
terms. Obviously, however, the question of absolute origins must be put 
on one side, as leading back to infinity in social history, and every indi- 
vidual must be treated as approaching the particular social developments 
being studied, with his own frame of ideas and his own tendencies already 
socially determined. In either the pre-Raphaelite or Barbizon groups 
certain individuals, with such predetermined attitudes, ideas and ten- 
dencies, are found to meet through circumstances more or less unconnected 
with their particular artistic aims, and vefy quickly make personal 
contacts, as a result of which more permanent attachments, and then a 
special group, are formed. The development of these attachments can be 
well described in terms of Koffka’s principles of the similarities of moods 
and emotions among persons who may or will form a group, and of the 
‘incompleteness’ of the isolated individual. The main characteristics of 
the groups formed can also be expressed in his terms. Each group rapidly 
becomes a unified system, segregated from its social background, stable 
and articulated within itself. The degrees of unification, stability, segre- 
gation and internal articulation differ in any two groups, but these 
characteristics are always present in some degree. Koffka's treatment of 
the products of social activity, the mass of material and ceremonial 
culture together with traditions and social habits, is also easily applied to 
such groups as the Barbizon and pre-Raphaelite painters. Each developed 
in а special social setting, selected and rejected aspects of that setting, 
and constructed a new phase of culture upon the framework of what was 
selected. 

In all these ways, the Gestalt theory is not remote from the theory of 
individual and social tendencies. Apart from purely verbal differences, 
the two views are closely comparable. There remains, however, the diffi- 

Brit. J. Psyohol. xxx. 3 15 
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culty of Koffka’s claim that psychology must seek the explanations of its 
data outside its own realm; in short, that it must find those explanations 
in physics. This is an a priori claim, which remains to be tested like any 
working hypothesis, and is opposed to the commonly held view that, in 
the study of behaviour and experience, mental explanations are required. 
It is not the aim of this paper to weigh the evidence in favour of each 
view, but the writer thinks that, while the problem is not likely to be 
settled during the present century at least, the facts of organic life appear 
to be against Koffka's claim (but cf. Waddington (13)). The constructive 
nature of many organic and social changes is far from new as a stumbling 
block for theories of the organism based on physies. Koffka's treatment 
of the relation between psychology and physics is original, and makes the 
unifieation of these sciences appear more likely than it has appeared 
before. The principle that these sciences ought to be unified, however, is 
itself a working hypothesis, which has no claim on us except in so far as it 
may give the most complete and economical explanation. | 


УП. BroLoaicAL TENDENCIES 


The relations of the organism to its environment are of fundamental 
importance for biology, and a great number of biological problems arise 
from their study. The environment, of course, may include other organisms 
as well as purely geographical conditions. The organism, viewed biologic- 
ally, is a unit which strives to survive under given conditions, and fails 
or succeeds to some extent. The peculiar structure and behaviour of any 
organism have to be understood in terms of this effort to survive and the 
nature of the environment. This proposition is not fundamentally altered 
by mechanistic biologists, because they study the same problems, but 
reject all explanations which are not mechanistic. In the study of groups 
we are concerned with biological questions. The social group, again, is a 
unit which maintains itself with more or less success, under given condi- 
tions which include other groups as well as geographical circumstances. 
As MacCurdy (14) points out, the group itself ‘strives’ towards survival, in 
a certain sense; and what happens to a given group is to be understood in 
terms of its striving, its structure and the external conditions for and 
against it. A group usually has a certain period of activity and then fails 
to maintain itself. This is also what happens to all collections of organisms 
which are sufficiently integrated to have one or more characteristic social 
tendencies, even if not integrated enough to appear as sharply marked 


groups. 
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Since it is concerned with the effort of the social group after survival 
and with the conditions under which this effort occurs, the biology of 
groups is difficult in a particular way to apply to,the history of painting. 
Mankind would appear to be partly controlled by tendencies other than 
those immediately related to survival value, else activities во remote as 
painting from self-protection, reproduction and feeding would not be 

‘included in the everyday life of human groups. 

Itis worth considering just how deep is the separation between painting 
and these biological tendencies., Many painters have successfully earned 
their livings by their art; there is no simple connexion between ability to 
paint and sexual impotence; and most painters are quite as capable of 
defending themselves as are other ordinary members of society. There is 
no evidence that the best painters are less able to earn money, less 
sexually active or less able to look after themselves than bad painters. 
Indeed, though it is often called a ‘fine’ art, painting is comparable with 
any good trade. There is a less deep gulf between it and food seeking, 
reproduction. or self-protection than many people think, for it is able to 
combine effectively with any of them. To this warning for people who 
might be inclined to overstress the idea of pure art, however, it must be 
added that among the interests of mankind,there do seem to be some 
which are not strictly biological, and the interest in art is among them. 
It is clear that biology cannot fully explath human Ше, just as physics 
cannot fully explain biology. Nevertheless, the biological aspects of 
human life are of great interest. 


VIII. THe INDIVIDUAL AND THE GROUP 


If we turn to the position of the individual, it is futile to regard social 
life as created acccidentally by the coming together of individuals. Social 
life is not even something simply thrust upon the individual by circum- 
stances unrelated to his active tendencies. On the contrary, he is in- 
capable of being happy without it, and normally adopts a constructive 

_attitude towards it. The relationship of the individual and the social 
group is always biologically complementary in essence, and only when 
failure and infantile and other conflicts have set up acute discords, is the 
attitude of the one to the other destructive. In fact, biologically, social 
life never has a beginning for the individual at all. It arises together with 
the bodily relationships and organic continuity of parents and offspring. 
Solitary young do occur in the animal kingdom, and young which are 
normally neglected by the parents but which form groups on their own 

16-2 
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are frequently found (15), but neither condition occurs in mankind or any 
of man’s near relatives. 

The development of social life, considered from the point of view of 
the individual, is & process of differentiation, in which the simple possi- 
bilities of infancy become elaborate and complex. In this elaboration the 
attitudes of the individual become more specific, and he selects parts 
and rejects other parts of the customs and cultural material of his own 
and other social groups. He is then the focus of constructive changes 
going on in his group. During this development he may meet with 
frustrations so great that he loses touch with surrounding changes, but 
since recluses like Cézanne may be highly constructive, there is no simple 
relationship between conviviality or obvious public helpfulness and 
social construction. From the point of view of society the individual is a 
special focus of activity and does not require to be driven into a useful 
path, but, if forced to do what will normally be his own desire, he may 
become destructive and rebellious. What is true, in this way, of the 
gifted genius, is true in due measure of the ordinary person. 

Obviously, a very important biological function of small groups, which, 

like the pre-Raphaelites and the Barbizon painters, exist within a wide 
social setting, is that they sppport the individual during the period of his 
most difficult struggles. This kind of group is a stepping stone to wider 
social activities. While the fnembers need the support of immediate 
friendly relations, they stay together, but when this need has been ful- 
filled and is past, or when their interests have developed and changed, they 
find some occasion, probably trivial and such as might have been passed 
unnoticed before, and quaxrel. 

Groups, however, must not be viewed only from the individual's point 
of view. They are also organic units which pursue & certain courge of 
social constructiveness and rebellion, and are formed at times of parti- 
cular coincidences only one set of which are the desires and needs of 
individual members. There is much to support the view that, if those 
particular persons had been absent or different, a group might have been 
formed on broadly similar lines with another personnel. This would be 
possible only in the presence of able men, of course; it is well known that 
the loss of a great leader is often fatal to a group movement. However, it 
is clear that the group itself moves towards social Set and construc- 
tion, and, once formed, carries the members along. 

After a period of actiwity the group or movement may sink before 
circumstances too adverse to be withstood, or before new tendencies 
which it cannot assimilate. In this the group fails to secure its own 
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survival and fails to be a source of inspiration to new members. One 
adverse circumstance may be that the material dealt with has been at 
least temporarily exhausted by known methods. Apart from this rela- 
tively infrequent possibility, the adverse conditions may be of many 
kinds. When a group or movement sinks before adversity, it is well known 
that self-conscious efforts of individual members are not successful in 
resisting the decline. The individual is powerless where the group fails. 
Nevertheless, many of the methods, standards and actual products of a 
movement or group may remain in the hands of successors, and be vital 
to their progress. From the biological point of view there is no reason why 
the tendencies of a particular group might not run on to excess in a given 
direction, and destruction might come through a sheer overloading of 
influences and material originally helpful and adaptive. The only essential 
condition of this is that there should be no destructive adversity. A vast 
number of tendencies ‘are preserved in our own society merely because 
there is nothing strong enough to destroy them. In all these and many 
other ways the painting group is based on a biological footing. 


IX. CONCLUSION 


In conclusion, it seems that the problems of artistic culture must be 
considered in the light of psychological knowledge of the individual and 
the social group. The individual's chief tendencies in relation to his social 
and physical environments are food seeking; sexual and reproductive; 
defensive and aggressive; and comradely. These are not mechanically 
separate ‘drives’, but are tendencies emotionally interrelated in complex 
ways peculiar to each individual himself: Painting expresses many and 
varied interests, but there seems to be no specific artistic tendency by 
itself. If there is a specific aesthetic material dealt with in art, 15 seems 
to be the rhythm of pattern, design and colouring, but even this is always 
intimately expressive of the artist’s personal life in symbolic ways (16). 
Strictly speaking, ‘abstract’ art is non-existent, and all art is really full of 
meanings related to everyday life, expressed with varied degrees of 
clarity. | 

The Freudian process of sublimation is important for the psychology 
of paintings, for every picture is a sublim&tion, usually of many tendencies 
organized together. The super-ego is also important, and much of the 
influence of persistent traditions may be expmined by it, though social 
constructiveness seems to require other explanations. The social group of 
artists, which is often &n important aspect of artistic culture, is like & 
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biological system which takes part in the struggle for existence, and which 
supports its members through periods of social and personal difficulty. 
In turn it expresses the main tendencies of the wider cultural environment 
of its time. 
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J. FATIGUE A8 A TOPIC FOR EXPERIMENT 


From the study of symptoms of mental fatigue made by the psychiatrist 
Sikorski (1), in 1879, to the carefully controlled experiments of Lapicque, 
is a matter of only half a century. During this period hundreds of books 
and articles have appeared considering the subject from many angles, and 
the list of contributors would be equivalent to a roll-call of the most 
prominent psychologists and physiologists of the world. As techniques 
and physiological knowledge have devdoped, so have the theories, which 
have been advanced to explain the varied facts, taken on a great many 
different forms. When in 1891 Mosso picked up quail which in their . 
. exhaustion had fiown blindly against the tree trunks and the white walls 
of houses along the Italian beach on their northward flight from Africa, 
he sought to establish the fact that in “extreme fatigue cerebral anaemia 
is produced and that this anaemia may diminish the power of vision" ( (2), 
p. 3). Lapicque suggests to-day that fatigue is analogous to curarization. 
Between these extremes lies a long winding road of progress in technical 
knowledge based upon the perfection of the scientific tools of research. 
Already Lapicque’s interpretation has been questioned by Lindsley and 
others, but such appraisals surely spell further improvement in the 
understanding of the complicated concept of fatigue. How complex in 
one instance alone the problem of fatigue is has been clearly pointed out 
by Offner who stated as early as 1910 that “еве and similar phenomena 
are psychic symptonis of physical fatigue, and show us that bodily activity 
results in mental, as well as in bodily fatigue"((9), pp. 9f.). Later on he 
reverses the situation by calling attention to the physiological results of 
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mental activity: “Moreover, the unconscious, or, as they are termed, 
purely physiological processes, are affected by fatigue through mental 
work” (@), pp. 15f.). 

Our problem is obviously, then, a psychophysiological one. In that 
connexion it is therefore not amiss to apply a technique that is rapidly 
gaining prominence as a form of electrical manifestation of bodily condi- 
tion and activity, namely the electrodermal response (в.р.в.). Since the 
sweat glands are tied up chiefly with the widely ramified autonomic 
nervous system, it should be illuminating to discover how this mechanism 
reflects mental and physical fatigue. 

Further, and more directly in line with other research problems on 
feeling and emotion in the laboratory, is the need to envisage the manifold 
factors which are reflected in the electrodermal response. Until we can 
identify the phenomena which influence the activity of the sweat glands, 
we cannot say that the responses which we obtain in affective or emotional 
situations are truly indicative of feeling, or believe that we are holding all 
other factors constant in an affective experiment. For a series of pub- 
lished researches of mine have shown that we must approach the electro- 
dermal response with due caution. Affective phenomena are frequently 
indicated but so are many ofher mental and bodily processes. Movements 
of certain types, for example, as shown by Schaefer’s work(5, are 
characteristically accompanidd by periods of recovery about twice as 
rapid as those for emotional experiences. 

Movements are not the only difficult items with which we have to 
deal in the affective area. We must study analytically one after another 
of the contaminating factors in this response. As Davis has noted: “With . 
such wide variability in the reflex the most necessary contribution to ~ 
knowledge of the reflex seems to be the discovery of more participating 
factors which can be controlled experimentally. With an increased know- 
ledge of these factors variability would be lessened and further research 
rendered less laborious” ((5), p. 59). He stated that most attention had 
been given to “the discovery of bodily processes concurrent with the 
reaction" and almost no attention had been directed to "research on the 
mechanisms of conditioning, adaptation, facilitation, fatigue, eto., by use 
of the galvanic reaction” ((5), p. 8). He therefore proceeded to study 
several of the conditions accounting for individual variability, especially 
that of facilitation. For some time we have been impressed in our work 
with the effect of such general mental and bodily states in our observers 
as euphoria, relaxation, attention, tension, and fatigue on the recorded 
deflexions. Bagchi & Greenwald (unpublished work) have shown that 
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electrodermal changes which are usually associated with involuntary 
activity can be definitely modified by different types of attention, or 
mental set, and that these types of attention or mental set can be roughly 
identified by the varying degrees of conductivity resulting from them. 
Strained attention is accompanied by a greater degree of variability in 
dermal conductance than quiet attention. 


IT. EARLY EXPERIMENTS 


Our first direct, although preliminary, attack on one of the persistent 
problems involved in many, if not most, investigations in the affective 
area, namely, that of mental and bodily fatigue, was published seven 

years ago(8). At that time we did not fully realize that the Hathaway 
` apparatus would not give us dependable quantifiable results. The galvano- 
metric readings, relatively crude as they were in the earlier days, did 
indicate, however, that there was a general tendency toward a consistent 
decrease of bodily resistance during the state of fatigue (Tables I, IT). In 
many of the simultaneous readings taken with the Hathaway apparatus - 


Table I. Average galvanometer readings (Wheatstone bridge settings) 


Observer Normal Fatigued * Type of activity 

Р 38000 48000 Mental and physical work 
Р 33500 11690 Mental and physical work 
Р 8800 8700 Mental and physical work 
Jk 6290 30390 ng walk : 
Jk 32790 88990 Mental and physical work 
Th 4500 15090 Long 

Wb 88000 64000 Mental and physical work 


Table II. Fatigue series 


Galvanometer readings Systolic blood preasure 
\ 
Inorease or Increase or 
Observer Normal  Fatigued decrease ^ Normal Fatigued decrease 


102 180 118 112 
60 55 


91 54 
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we obtained contradictory results, i.e. results which showed an increase 
in bodily resistance and were therefore opposite in sign to those obtained 
with the D’Arsonval galvanometer (Table III). 


Table III. Normal v. fatigue condttions 


Galvanometer Hathaway 
SSS SSS SSS ee 
| Increase Increase 
Dif- or Dif- or 
Observer Normal  Fatigued ference decrease-Normal Fatigued ference decrease 
A 3500 , 2600 900 - 37 50 13 + 
A 2600 900 1700 - 60 37 23 - 
А 1600 900 700 - 32 39 7 + 
B 4500 2600 1900 - 30 12.5 26-5 - 
© 3800 2500 800 - 30 40 10 + 
C 2500 1300 1200 - 43 88 5 - 
D 2500 1500 1000 - 51 42 9 - 
D 4000 3300 700 - 30 33 3 + 
D 2200 1300 900 - 85 44 9 + 
D 4100 2900 1200 - 40 47 7 + 
D 1420 990 430 - 
D 1500 1300 200 - 
D : К 2 88 112 24 + 
D x Ө 94 188 44 + 
Е 1150 1130 20 - 
Е 2949 2620 829 - 143 160 17 + 
Е 2070 1550 520 - 31-7 36 43 + 
Е 3290 2230 „ 1060 - 30 28 2 - 
Е 3100 2100 1000 - 41 47 8 + 
F 4300 2600 1700 ^ -= 40 29-5 10.5 - 
Е 2510 2300 #210 - 
Е 9500 8100 1400 - 
F 3050 2810 440 - 
Е КТ Я 95 104 9 + 
Е 90 115 25 + 
Е 62-5 40 22-5 - 
Е 46 50 4 + 
Е 55 78 23 + 
Е 30 32 2 + 
Е 39 51 12 + 
Е А А $ 24:5 27 2-5 + 
G - 4200 2700 1500 - 36 37 1 + 
а 4600 2400 2200 - 36 34 2 - 
. @ 2800 2000 800 - 35 38 2 - 
а 3500 2700 800 - 


EA pee edunt Pire cni units. 

These experiments were continued in great detail with the Hathaway 
apparatus ‘and gave us a definitely decreased potential or increased 
resistance during the state of fatigue in the twenty-nine trials which are 
described in my recent book (Table IV) (0), p. 266). Although I ques- 
tioned the results at the time on the basis of the oft-repeated statements 
that the Hathaway apparatus could not be depended upon for any 
quantitative comparisons, it seemed to me that at least the direction of 
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Table IV. Mental and physical fatigue 


Increase Inorease 
or or 

Trial Normal Fatigued decrease Trial Normal Fatigued decrease 
1 62 67 5 16 63 57 -6 
2 57 51 -6 и 75 11 -4 
3 72 73 1 18 52 53 1 
4 55 49 -6 19 51 49 -2 
b 59 54 -5 20 58 53 -b 
6 48 44 -4 21 63 60 -8 
1 78 79 1 22 71 70 -1 
8 78 68 -5 23 58 55 -8 
9^ 57 55 -2 24 74 70 -4 
10 69 63 _6 25 72 68 -4 
Il 47 49 2 26 55 51 -4 
12 59 53 -6 27 51 49 -2 
13 64 60 -4 28 63 60 -8 
14 18 69 —4 29 79 18 -6 

15 51 49 -2 


All readings are potentiometer readings on the Hathaway apparatus. 


change was sufficiently large to justify the statement which I made in my 
treatise, namely, that fatigue operated in a direction opposite to that of 
feeling as shown in my Figs. 1 and 2 ((7), р. 367) (see р. 216). In а 
critical and well-controlled series of trials Forbes showed that the size of 
proportional neither to actual change in resistance nor to the percentage - 
the deflexion was of change in resistance in thé subject’s circuit 8). These 
data, furthermore, corroborated the results reported by Strauss(9), who 
stated that the rate of recovery indicated the degree of fatigue obtained 
during the experiment. Seward & Seward (10) showed, however, that a 
continued negative acceleration in the decline of resistance during an 
experimental period of 8 min. was symptomatic of the degree of fatigue 
produced. 
ПІ. A REVISION OF METHOD 


In order to check my own previous results and the above-cited data 
І attacked the problem again, using great care to keep as many mental, 
physiological, and physical factors as possible under control. Analytical 
introspective records were obtained, the time of day when readings were 
taken was kept constant, the temperature and humidity were accurately 
recorded, the shielded sound-proof room was used for all experimental 
trials, the instructions were carefully followed, and the series of items 
which were presented to the subject were rigorously carried out. A set of 
twenty problems in mental multiplication, of the order of 54 x 17, were 
assigned to the subject to compute, while painful and unpleasant stimuli 
were being presented as distractions. These stimuli included penetrating 
and extremely vile odours like pyridin, carbon disulphide, ammonium 
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sulphide, asafoetida, and carbon tetrachloride, annoying electric shocks 
on the tongue, pin pricking, scolding, nagging, and the like, distasteful 
solutions on the tongue, like acetic acid, and in dilution, citric acid, and 
muriate of quinine. There were also vigorous exercises, such as lifting the 
body horizontally from the table on hands and toes up to 20 times, eto. 
The introspective records gave interesting qualitative pictures of extreme 
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Fig. 1. A typical affective deflection. Reproduced from T'he Psychology of Feeling and 
Emotion, by Ohristian A. Ruokmick, through the courtesy of McGraw-Hill Book 
Company, Inc. 
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Fig. 2. Curve of fatigue as related to curve of movement. Reproduced from The 
Psychology of Feeling and Emotion, by Ohristian A. Ruckmick, through the courteay 
of McGraw-Hill Book Company, Inc. 


bodily fatigue and mental lassitude. Photographs of facial expression 
further revealed the appearance of а sort of “all-in” attitude. Almost all 
of the experiments were done on myself as subject because of the some- 
what exacting conditions of the experiment. Oddly enough the state of 
exhaustion which was more complete than that following any mental or 
physical toil which 4 have ever “sweated through", did not show any 
mental effects beyond about ah hour after the experimental series. 

The results were surprising. The latest improved model of the Green- 
wald galvanometric apparatus was used! and photographic records were 


1 Derived from that described by Greenwald (11); but the present model more closely 
resembles the circuit desoribed in (12). 
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made. It will be seen from Table V that almost all the final readings 
showed. decreased resistance as compared with the normal or originally 
balanced readings. These figures check, therefore, with our earlier galvano- 
metric readings but are diametrically opposed to the readings of the 
Hathaway apparatus which I am now willing to discard but which I cannot 
easily explain. It is evident from these fairly consistent results that we 
must regard the phenomena of fatigue, when they set in, as of the same 
direction as that which characterizes both affective and motor responses, 
namely, a decrease in resistance or an increase in counter-potentials from 
the sweat glands. As far as we now know, then, it would seem likely that 


Table V. Fatigue series with Greenwald apparatus 


Normal " Fatigued Difference 
Date в.р.в 8.В.Р. B.D.B 8.В.Р. E.D.B. 8.В.Р. 

19. 1х. 36 63,000 154 48,000 100 — 15,000 6 
24. їх. 86 55,500 158 78,500 140 18000 -18 
29. 1х. 36 70,500 152 37,500 162 — 33,000 10 
1. x. 36 67,500 158 82,500 162 15,000 4 
9. x. 36 85,500 160 81,000 168 - 8 
15. x. 36 82,500 168 67,500 172 — 15,000 4 
27. x. 96 55,500 158 33,000 188 - 22, 10 
3. xi. 36 67,500 160 66,000 166 — 1,500 6 
5. xi. 36 64,500 164 51,000 170 — 13,500 6 
17. xi. 36 51,000 108 27,000 • 168 * —24,000 0 
8. ти. 36 43,500 164 31,500 168 – 12,000 4 
8.31. 37 118,500 148 36,000 X 160 — 82,500 12 
15. ni. 37 88, 160 72,000 160 — 16,500 0 
22. iti. 37 500 161 58,500 158 -36,000 ~ 3 
5. iv. 37 105,000 161 72,000 151 — 33, 0 
*12. iv. 37 105,000 130 51,000 127 — 54000 - 3 
19. iv. 37 105,000 160 114,000 163 9,000 8 


x.D.R.—eleoctrodermal response in ohms of resistance. 

5.B.P.—systolic blood pressure in mm. of mercury column (no calculations or conclusions 
have thus far been made on these data). 

* The author acted as subject for all resulte except this one. 


fatigue symptoms of both the mental and the physical sort would be 
accompanied by a retarded return of the deflexion to the base-line or, in 
other words, a delay in the time of recovery. 

Before we gó into the matter in greater detail we must have many more 
data from a larger number of individuals. It might also be desirable to 
separate the type of fatiguing stimuli so that in one series only mental work 
be exacted and in the other continuous physical work be required. From 
our long experience this separation would not be as necessary as the 
logic of the situation would demand because the mental experience from 
our series is very much the same. It is remarkable in this connexion to 
what a large extent our introspective records tally with the symptoms 
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described by Offner: “Та consciousness there appear subjective symptoms, 
like those accompanying bodily work—at first a mood of indifference, 
then a disinclination to pursue the fatiguing work, together with the 
desire for a change. We are ‘tired’ of this work. Then a feeling of languor 
becomes evident, a feeling that we can’t get hold of things, though we 
still want to. We feel weary for any kind of work (feeling of weariness). 
Finally, we feel exhausted, and crave nothing but rest and sleep. Then, 
not infrequently, "headache follows—analogously to the soreness of the 
fatigued muscle; then restlessness and excitement, heightened sensitivity 
to impressions (hyperesthesia), especially ‘to noises, nervousness, irrita- 
bility, ill-humour and liability to passionate outbreaks" ((), p. 16). 
Typical analytical records have already been published im my recent 
book (€), p. 407). 


IV. A SUGGESTED HYPOTHESIS 


I wish tentatively to advance the hypothesis that’ possibly 
fatigue truly represents a retardation of the activity of the higher 
cerebral centres and a relapse to controls of the lower centres like the 
hypothalamus. In that event it might be plausible to suppose the same 
kind of activity to remain that obtains in the affective area through con- 
nexions with the sweat glands and the autonomic nervous system. 
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I. INTRODUOTION 


В. V. КвАукот has investigated the influence of indirect stimuli upon the 
irradiation of light in the eye 1,2). This influence is not always of the same 
character. It may be such as to produce either an increase of the irradia- 
tion of white light (the positive irradiation) or a diminution of it. The 
former was observed when there was strong centrast between the object 
and its background; the latter when there was weak contrast. 

It was this regularity that caused Kravkov to state the hypothesis 
that stimulation caused by indirect stimuli is distributed unevenly in the 
centres affected by the direct stimuliQ). And this stimulation is more 
uneven when there is в greater difference between the levels of the 
excitation of the adjacent, directly stimulated fields. This hypothesis 
leads us to believe that strong achromatic contrast increases under the 
influence of the indirect excitation; whereas weak contrast decreases under 
the influence of the same indirect stimulus. To verify the above deduction 
was the object of the experiments described below. 


П, METHOD OF EXPERIMENT 


Three paper disks were fixed to the axis of & small motor (colour 
mixer). Two of them, one black and the other white, had a greater diameter 
than the third, which was white. A black arc was placed upon the small 
white disk. The angle of this arc.in one series of experiments equalled 
180°. A dark ring, appearing on the white disk when the motor revolved, 
was under these conditions considerably darker than the white disk (a case 
of “strong contrast’). In another series of experiments, the angle of the 
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black are equalled 30°. When the motor revolved under the same condi- 
tions a light grey ring was seen, which could but slightly be distinguished 
from the background (a case of ‘weak contrast’). In both cases, the 
colour of the ring against the white background changed under the con- 
trast action of this same white background on which it was seen. The task 
of the subject was to match the colour of this narrow grey ring, drawn on 
the white background, with the colour of the big outside disk. The latter, 
as 18 pointed out above, was made up of the white and grey sectors whose 
size could be regulated by the experimenter. 

The rotating disks were seen monocularly by the subject, through a 
blackened tube. Through it the subject saw only the field traced by the 





Fig. 1. | 
dotted line in Fig. 1. This field was seen through the tube at an angle of 
2° (the eye of the subject was at a distance of 65 cm. from the colour 
mixer). ü 

The indirect stimulus was the sound of a valve oscillator giving a 
frequency of 775 c.p.s. and an average loudness of about 70-75 decibels 
above threshold. The sound was transmitted to both ears of the observer 
by telephone receivers. А 

At the beginning of the experiment the subject was told the following: 
“There are two disks: a white one representing the ‘field’ and a grey one 
representing the ‘background’. A grey ring appears on the white disk. 
Look very closely at the colour of that ring and at that of the background. 
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When after some time I cover the aperture of the tube, you are to tell me 
if the colour of the ring is identical with the colour of the ‘background’; 
if, however, it is not, then you must tell me whether it is necessary to 
darken or lighten the background so that its colour may match that of the 
ring. Please answer in as few words aspossible. Does it match, must it 
be darkened or lightened?” 

The experiment was performed under conditions of light adaptation 
given by two electric bulbs in & room with white walls. The illumination 
of the disks on the colour mixer equalled approximately 320 lux. At the 
béginning of the test the subject fixated a black screen through the tube. 
As soon as the subject placed his head on the head-rest, the motor was 
turned on and the black screen was removed. The exposure lasted: for 
20 sec., and afterwards the disks were again screened from the subjecta 
eye and the colour of the background changed in accordance with the 
subject’s indications. This continued until the subject judged that the 
colours of the ring and background matched, when the size of the white 
sector on the greater disk was measured and recorded. This was repeated 
several times. During the intervals between exposures the subject’s gaze ў 
was fixed upon the white wall of the room. 

After the subject had made four matches, there was а, 10 min. interval, 
which was followed by the sound stimulus. The experiment began after 
1 min. of adaptation to the sound. The proeedure was exactly the same 
ав with the previous exposures. The subject was exposed to the sound for 
8-15 min. (depending upon the speed with which he matched the colours). 
The sound was then stopped and the subject again given a 10 min. rest 
period, for the after-effect of the sound to pass off before а final control 
experiment without sound. The values for the white and black sectors 
of the greater disk were averaged for the two stages. These averages made 
it possible to judge the change in the value of the perceived achromatic 
contrast under the influence of indirect stimulation. 

In all there were eighty experiments, not counting the preliminary 
trial tests. There were fifty-six in the first series, where the black arc on 
the white background equalled 180°; and twenty-four in the second series 
where the black ато was equal to 30°. The experiments were performed 
upon nine subjects. . i 


ПІ. RESULTS 
In fourteen cases the sound produced no effect at all. In two cases the 
effect proved of quite an opposite character, contrary to our expectations. 
In the rest (sixty-four cases) the result corroborated the hypothesis we 
Brit. J. Psychol. xxx 3 16 
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The influence of sound upon achromatic contrast 
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set out to verify: i.e. strong contrast increases under the influence of sound 
while weak contrast diminishes. 

The average results obtained from all the ‘experiments with all the 
subjects are given in Fig, 2. The results of the experiments with strong 
contrast are shown by full lines; those of experiments with weak contrast 
by dotted lines. The brightness values of the grey of the big disks which 
the subject considered identical with that of the grey ring on the white 
disk are marked (in relative values) on the ordinate. The time of measure- 
ment ‘before the sound’, ‘during the sound’, and ‘after the sound? is 
given on the base line. 
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I: PROBLEM 


Rosis, in his '' Haptische Untersuchungen" (1936), was able to show that 
the basio dimensions of tactual (haptic) space deviate in certain important 
respects from those of the vigual field. Thus he found that an edge which 
when tactually explored in a specified manner gives rise to the experience 
of а straight line is in fact curved in such a way that its centre lies farther 
from the subject than the two ends. In Rubin’s terminology, the haptic 
horizontal is given by a plus curved line ((1936), рр. 288, 290-3, 375). 

The degree of plus curvature necessary to provoke an impression of 
straightness in any given case depends upon a number of factors. One of 
these, and perhaps the most important, is the axis of the moving member. 
Thus when the forearm alone is moved, the degree of plus curvature 
under Rubin’s experimental conditions is always greater than when the 
entire arm is moved about the shoulder as centre (op. cit. pp. 292, 375). 
But with both types of movement the degree of plus curvature which is 
found to correspond with tactual straightness is always less than that of 
an aro having aa its centre the axis of the moving member. There is thus 
a sense in which we may speak’ of phenomenal regression (Thouless, 1931) 
in the tactual sphere. 

We have recently endeavoured to repeat Rubin’s basic experiment in 
the Cambridge Psychological Laboratory. But we wished also to obtain 
some indication as to the responses given by blind subjects under Rubin’s 


^ 
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experimental conditions. Hitherto, we have been able to work with but а 
single blind subject, but the results obtained.are not without interest. We 
venture in the present paper to communicate these results in a com- 
parative manner. 

П. Метнор 


The apparatus used was identical in all respects with that devised by 
Rubin (op. cit. pp. 287-8). The methods which we used conformed exactly 
to Rubin’s own procedure. In the first or short-arm (s.4.) method, the 
subject sat at a table opposite the apparatus in such a position that he 
was able to rest his right elbow comfortably on the table and to extend 
his hand to touch the outer edge of the steel ruler with the tips of the 
index and middle fingers (cf. Rubin, op. cit. pp. 287-9). The arm was thus 

: allowed to move only from the elbow. In the second or long-arm (L.A.) 
method, the subject sat slightly farther back with the arm extended in а 
stretched position and the fingers touching the edge as before. In this 
position, all movement took place from the shoulder. The subject was 
instructed to try to maintain a light constant pressure of the finger-tips 
against the outer edge of the ruler and to move them along it smoothly at 
an approximately constant speed. At the beginning of each trial the 
subject placed his fingers at the right-hand edge of the bar and moved 
them across and back twice. He was then required to give a judgement 
of plus curved, straight, or minus curved. The Bonstant method was adopted 
throughout in accordance with Rubin’s procedure. No indication was 
given to the subject at any point as to the correctness of his judgements, 
and in the case of the normal subjects, the apparatus was of course con- 
cealed from view by an arrangement of screens. 


ПІ. SUBJECTS 


Four subjects co-operated in the experiment. One of the subjects, 
W. L., had been totally blind for some twenty years. The remaining three 
were undergraduates with normal vision. Two of these three subjects, 
В. Г. and J. 8., were women, and the third, A. St., a man. The average 
age of the three undergraduate subjects was twenty-one years. 

Subject W. L. was a very highly educated woman and most willing to 
co-operate in the experiment. Her history is briefly as follows: Before the 
age of about six years, the subject remerhbers being just able to appre- 
ciate forms at close range (e.g. a sixpence held before the eyes). From six 
to approximately fifteen years of age, she could-react only to light, shade 
: and colour. The appreciation of form was no longer possible. For the last 
twenty years the subject has been totally blind. 
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| IV. RESULTS 
(1) Determination of the tactudl straight edge 
The degree of curvature corresponding to a tactual impression of 


straightness (hapitsche Geradhest) for all four subjects under the two types 
of condition is given in Table I (columns 1 and 3). 


Table I 
LA. В.А. 


= А 
Determination Difference Determmation Difference 
of straight threshold of straight threshold 


Subject in mm. in mm. in mm. in mm. 
B. L. +2-5 1-5 +3-0 3-5 
А. 6%. -3-0 2-0 +40 2-5 
J. 8. +50 2:0 +9-0 2-5 
у. Г. +5-0 2.0 +40 2.0 


The table brings out the following points: 

Firstly, in every case but one the subjective determination of straight 
is а plus curve;! that is to say, one in which the ends of the ruler are bent 
towards the percipient. The actual values show considerable individual 
differences, but they are all of the order found by Rubin in his original 
study. It will be observed further that the two values for the blind subject 
are distinctly on the large side, being exceeded only by subject J. 8. in 
our investigation and by one of Rubin’s original eight subjects (cf. Rubin, 
op. cit. р. 292, Tabelle 2). 

Secondly, it will be noted that with the solitary exception of the blind 
subject, haptische Geradhett is in fact more curved under 8.4. conditions 
than under L.A. conditions. This result, too, is in good agreement with the 
findings of Rubin (op. cit. pp. 292, 375). At present, however, we do not 
see our way to accounting for the discrepancy between the results for 
W. L. and those obtained from the remaining subjects. It may be that 
some special constancy mechanism is developed in the blind, but further 
empirical investigation is obviously demanded before any hypothesis of 
this nature be seriously put forward. 


1 This solitary instance of an experience of phenomenal straightness being given by a 
minus curve is probably to be explained largely in terms of an intentional process of com- 
pensation. This subject (А. St.), who throughout adopted an extremely critical and ‘object 
directed’ attitude, remarked during the session in which this series of readings was taken 
that he assumed that anything which seemed to coincide with the aro of a circle made by 
his hand must be a plus curve ahd that he therefore tried to compensate accordingly. A not 
dissimilar case of minus curvature is reported by Rubin (op. cit. pp. 292-3). 
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2) Differential threshold for straightness 


An approximate measure of the differential threshold (Schwellenwert) 
for tactual straightness (as differentiated from curvature) is also given in 
Table I (columns 2 and 4). It is interesting to note that the differential 
threshold of the blind subject averages 2-0 mm., which is slightly lower 
than that of the remaining three subjects, whose average values are 2.5, 
2.25 and 2-25 mm. respectively. This comparatively low value of the 
differential threshold in the case of W. L. does, it is true, point towards a 
slightly higher consistency of judgement, but the lack of statistically 
significant differences between the individual results precludes our 
drawing any conclusions bearing upon the much disputed questions of 
‘tactile acuity’ in the blind. It may be added that the high consistency of 
judgement shown by W. L. certainly does not correlate with objective 
accuracy; her average determinations of straight are 1-75 and 4-0 mm. 
greater than the corresponding values obtained from зш В. L. and 
А. St. respectively. 


(3) Qualitative aspects of response 

Individual differences in general attitude towards the experimental 
task were very striking. Two of the four subjects, namely В. Г. and A. St., 
adopted highly critical and analytic attitudes on every trial. These two 
subjects, it will be remembered, showed а, relatively small degree of plus 
curvature in their determinations of the straight edge. Subjects J. 8. and 
W.L., on the other hand, were far'less ‘object directed’ in general 
Einstellung, and both experienced considerable difficulty in responding to 
the presented edge as a single, isolated stimulus object. This was parti- 
cularly the case with the blind subject, who remained surprisingly naive 
throughout the experiment. These findings appear to indicate that the 
adoption of в critical attitude favours phenomenal regression to the ‘real’ 
character of a tactually presented object. 

A second finding of some interest was that the judgements given by the 
blind subject were apparently determined in an overwhelmingly large 
number of instances by factors of the order of ‘absolute impressions’. She 
made far less frequent use of ‘side. comparisons’ than was the case with 
the three control subjects. These features comprised the most salient 
points of difference between her introspective reports and those of the 
normal subjects. 

The blind subject claimed also that she apprehended what she called 
tactile ‘motion’ with the utmost facility. By this, she appeared to mean 
that she became aware of a change in the curvature of the Rubin edge in 
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much the same manner as she normally appreciates a change in the 
direction of a vehicle in which she is travelling. In both cases the per- 
ceptual interpretation is so rapid as to manifest itself аз a virtual 
‘intuition’. This observation, though no more than an analogy, does 
indicate that tactile and labyrinthine ‘cues’ may come to be interpreted 
by the blind with the characteristic immediacy which we associate with 
visual apprehension. These questions would seem to suggest an interesting 
field for future investigation.” 


У. SUMMARY AND CONCLUSIONS 


(1) A repetition of Rubin’s experiment on the determination of 
haptische Geradhett was undertaken. The subjects comprised three under- 
graduates with normal vision and а woman who had been totally blind 
from an early age. 

(2) The results show firstly that the experience of haptische Geradhest 
is typically given by a plus curved edge; secondly, that the degree of plus 
curvature is, as a rule, greater under ‘short-arm’ (8.4.) than under ‘long- 
arm’ (L.4.) conditions of tactual exploration. These results are in good 
agreement with the findings of Rubin. 

(3) The values of plus curvature in the case of the blind subject are 
distinctly on the large side, being exceeded by only one subject in our 
investigation and by one subject among Rubin’s original eight observers. 

(4) There is а reversal of the typical relations between the values 
obtained under т.л. and s.a. conditions in the case of the blind subject. 
For this subject alone, haptische Geradhest is more curved under L.a. than 
under 8.4. conditions. This finding has no parallel either in Rubin’s results 
or in our own. It is, however, pointed out that further experimental work 
is required before any conclusions can be drawn. _ 

(5) The average differential threshold for Geradheit for the blind 
subject is slightly lower than the values obtained for the remaining three 
subjects. These differences are not, however, statistically significant. 

(6) Individual differences in general attitude were very striking, and 
it was found that the adoption of a critical Einstellung appeared to favour 
phenomenal regression to the ‘real’ character of the tactually presented 
edge. The blind subject was extremely naive in her attitude towards the 
experimental situation, and made much use of ‘absolute impressions’ in 
effecting her judgements. Certain other features emerging from a con- 
sideration of the introspective reports are discussed. 

(7) The Rubin edge would seem to offer a useful tool in the investiga- 
tion of certain perceptual problems presented by the blind. We believe 
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that further work along the lines indicated in this preliminary study would 
furnish results of some interest from the standpoint of general psychological 
theory. 


We have to thank Mr K. J. W. Craik for constructing a replica of the 
Rubin apparatus, and Mr E. G. Chambers for some advice on a statistical 
treatment of our results. ` 
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I.,INTRODUOTION 


Вяч HHan 


THE present paper continues the previous one in which a new performance 
test was described 1), and like that paper the present one is a contribution 
to the theory of mental testing. Both papers have as their concern 
Q-technique, the use of persons as variables, which I seek to distinguish 
from r-technique, the use of tests, ete., as variables. It is my contention 
that these two techniques should not be regarded as merely alternative 
_ ways of treating one and the same matrix of data (8); on the contrary each 

offers its own characteristic approach to psychometry. Q-technique can 
have its own special problema, its own assumptions, principles and objec- 
tives, and these can be independent of those involved in r-technique. In 
the previous paper I offered a demonstration of this by considering some 
of the conditions under which ability might be measured directly as а 
correlation coefficient, and in the present paper I propose to give another 
demonstration of the unique part that correlation of persons can play in 
mental test theory, by showing how persons can be correlated and 
factorized for the quality of their work at a performance test. I seek to 
reduce performance, in all its qualitative richness, to the neat precision 
of a mere correlation coefficient. 
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II. THESIS 


Our concern is to be with what the trained psychologist can observe 
and appraise as he overlooks an individual at work on a performance test. 
The setting is to be the performance test already described, but the 
matters to be raised are of general theoretical interest. 

Mental testers are often expert at describing the main temperamental 
and other personality characteristics of the individuals they test, and 
indeed individual testing is now used with an eye to this wider clinical 
diagnosis rather than with the exclusive object of supplying a measurement 
of а person's 1.9. 2). It is now often said that the 1.9. measurement is the 
least important of the facts that issue from testing a person. At present, 
however, there is no systematic way of dealing with this wider diagnosis; 
the Binet has been subjected-to some such treatment (3), and the Rorschach 
test has claims to consideration in this connexion (4), but for the main part 
the psychologist’s observations are of ап: incidental nature, which he 
describes in the form of ‘case notes’. It is in no way suggested that these 
literary productions should be replaced by statistical treatment of the 
kind to be considered in the sequel, but it seems worth while asking 
whether a method can be devised which will take due account of these 
incidental observations and at the same time make them amenable to 
comparative and systematic study. Е 

The psychologist may direct his attention to the subject’s general 
demeanour, his dress, attitudes and the like, or to the intimate details of 
the performance itself. Much will be learnt about the individual’s per- 
sonality from both these sources, which are far from unrelated, for even 
the colour of a subject’s hair may help us to appreciate why he swoops on 
the performance pieces like a hawk or dilly-dallies with them like a cat 
playing with a mouse. But for the test to have any special claim to 
attention it must supply its own quota of information about the person 
tested, information which depends intrinsically upon the test material 
itself. In the case of a performance test this has hitherto usually consisted 
of а bald statement about the probable 1.9. of the person. 

When an 1.9. is measured, little direct account can be taken of the 
details of a person's performance. If it is a timed performance test that 
supplies the measurement, the individual may work over-cautiously, 
slowly, and with lack of foresight ог system—indeed his work may involve 
a thousand and one qualitative characteristies of this kind; and yet all 
that the 1.9. is directly concerned with is the time it takes him to arrive 
at the required solution. This does not mean, however, that these quali- 
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‘tative characteristics are completely overlooked in the time score, for 
clearly at least some must vary in direct proportion to the time it takes 
the individual to solve a task. He cannot work inattentively, unsoundly, 
and with lack of judgement, and at the same time solve the task quickly; 
and the person who solves it slowly cannot usually have done so aptly, 
and with efficient constructions. The time measure thus embraces some 
of the qualitative aspects of performance. The trouble is that we do not 
know which, and much is taken for granted that should be explicitly 
attested, and important qualities such as perseverance, initiative and the 
like might be very unsatisfactorily accounted for in the time measures, 
Clearly these myriad qualities of performance, in all their diversity and 
complexity, should be investigated on their own account, if possible in 
siiu. It is well known that performance tests afford an excellent medium 
for laying bare these qualitative characteristics: One can almost see what 
the person is thinking about by looking at his finger tips. 

The thesis that I am to develop in the sequel is that performance, 
smooth-flowing stream though it may be, can be regarded as a population 
of innumerable response items or qualities of response. These, with all 
their interconnexions, can be evaluated for their relative significance, or 
importance, or dominance, in the individual's work as a whole. Tt is thus 
permissible to select a sample of these items and to quantify them item 
by item for their relative importance in the individual's total behaviour, 
and thereupon to correlate one person with another for a given sample of 
these response items. Two persons performing a test with the same kind of 
qualitative picture, therefore, would correlate positively. À number of 
persons could be intercorrelated, and factorized. The implications of such 
a thesis and technique, and the purposes to be served by this factor 
analysis, are considered in the sequel. 


III. THE BASES OF QUANTIFICATION 


All the qualities of response that appear in the course of work at ` 
performance tests, such as foresight, perseverance, initiative, trial-and- 
error thinking, confusion, shape dominance, imaginativeness, motor 
agility and the like, can be quantified in at least two distinct ways which 
are methodologically as different as chalk and cheese. In one case the 
qualities may be quantified in their immediate context, which is the 
concern of Q-technique, and in the other the qualities may be considered 
in more general contexts, each in its own right as a possible ability, and 
in this case r-technique is involved. In the former case a basis of 
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quantification, in terms of which different qualities may be compared, is 
the significance of each quality in the particular performance, or kind of 
performance. The concept of significance is the major theme in the present 
paper; it is the outcome of special needs, is peculiar to Q-technique, and as 
such the concept I think may be considered to be new to systematic 
psychometry, although something of the kind has long been implicit in 
any clinical regard of mental testing. 

It has already been stressed, in the previous paper, that the premisses 
and assumptions which underlie our testing practices and theories are 
apt to be overlooked, and it is necessary to attend. to these for the 
purpose of distinguishing between Q- and r-techniques. Thus, in r-tech- 
nique each quality is a variable, and quantification pertains to a statistical 
population of persons, assessed or measured for amounts of that particular 
quality. If our concern is a quality such as perseverance, to t&ke this as 
an example, we appraise or measure each person for his degree of that 
quality, and usually there are ideas at the back of our minds about the 
kind of frequency distribution to be assumed or expected. Our essential 
interest is with perseverance in a general way: in particular cases the 
individual may be bored, exhausted, or discouraged, and show little 
perseverance; but r-technique is only concerned with his average or more 
general capacity for that quality. When we test him for this quality we try 
to ensure that he will have every chance to*do justice to himself; we make 
the conditions propitious, and remove any militating influences. And we 
would seek to make any tests of perseverance as free as possible from 
contamination with other qualities. That is, whether we merely estimate 
the quantities or objectively measure them, the assessments are based on 
the premiss that the conditions for all individuals are equal or controlled 
with respect to all other qualities except the one under consideration at 
the moment. Every quality, as far as possible, is quantified with respect 
to controlled conditions, or else, what is the same thing in effect, the 
quantities are average or general amounts. 

Quantification in r-technique, then, involves a separation of the 
qualities from any particular contexts; each quality is separately quan- 
tified under controlled conditions, or is an average of innumerable events. 
A complete sample of individuals, one by one, may be quantified in this 
way for any number of different qualittes—for perseverance, synthetic 
thinking, confusion, and the like. Finally the arrays for these different 
qualities may be correlated and factorized, with the object of seeing 
whether the quantities for the different qualities vary proportionately, or 
display some kind of orderliness or system. By far the greatest part of 
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current mental testing is founded on quantification and conceptions of the 
above kind—all the factors of Spearman, Thurstone and Kelley have their 
origins in r-technique, as have the more empirical formulations of a Binet, 
Terman, or Rorschach. 

The many qualities that we can observe in an individual’s work at a 
performance test are quantified, in Q-technique, under very different con- 
ditions. We now attend to more particular events, to the work of one 
person only, if need be, in such a test; or we might concern ourselves with 
his work in a particular kind of performance test, such as that constituted 
by the twenty tasks of the new performance test described in the previous 
paper). The twenty tasks of that test series are very similar in material 
and form, and it is possible to focus attention on the individual’s work in 
all twenty, on the ground that essentially the same performance is 
mirrored'in each. In Q-technique we deal with the person as variable, and 
the many qualitative features of his work have to constitute a sample that 
has been drawn from a statistical population of such qualities pertaining 
to the individual’s work. Moreover, a common basis has to be found for 
mutually comparing these qualities in situ, in their particular context, 
just as they appear in an individual’s performance. The basis might be 
qualitatively different for each person, but the many different qualities 
or responses that comprise one person’s work must be quantified on а 
common basis relative to each other; we are indeed to contemplate the 
individual differences of these qualities in a person’s performance, for some 
characteristic they all have in common. 

We should ask, first of all, in what sense a number of responses and 
characteristics of work at a performance test can be said to constitute 
a statistical population of qualities. Certainly countless qualities may be 
involved, but they are connected in a complex and ever-shifting causal 
and logical system. Performance shows main lines of endeavour and 
direction towards ends. It is an irreversible stream of behaviour, flowing 
with more or less directness into the final sea of all tasks that are ended 
and done with. Yet all this flow of cause and effect, of stimuli and 
response, has to be conceived of as a mere statistical heap of qualities, a 
jumble of unrelated units! But, as I tried to show in the previous paper 
for similar doubts about the conditions under which tests could be said 
to constitute a statistical population, the units that we deal with in psy- 
chology need not be conceived of as unrelated, so much as so complexly 
and completely interconnected, so highly ramified in their interrelations, 
that only в statistical regard сап do justice to them. When the relations 
between the items are so innumerable that the theory of ‘errors’ can be 
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applied to their quantities, the statistical regard is not without justi- 
fication. It will be admitted that my chest measurement is not less real 
for regarding it as dependent upon innumerable small influences, 
depending upon heredity, exercise, food, habits and the like(5). No less 
tangible is the stream of behaviour in performance when I regard it for 
convenience as a statistical universe of items, from which I can draw 
samples. 

New brooms, however, should be fitted with new к and per- 
formance tests can be made which are specially fitted to this statistical 
regard of performance. They can entice the individual into displaying a 
rich variety of behaviour; and special procedures can be devised, new 
forms of tests, which will make it less and less unreasonable to regard the 
qualities of a person’s work as items in a statistical population. In the 
sequel, for example, I appraise the work of an individual in twenty com- 
parable tasks, and in this way achieve something that is at least a pale 
reflexion of the required conditions. 

As for the common basis of quantification, I put forward the concept 
of significance. The different qualities of а person's work can be quantified 
with respect to their relative significance in the test situation they com- 
‘prise. Some characteristics of a performance are more importapt than 
others; they lead rapidly to a solution, or bring the individual up against 
a blank wall and stop his progress. Others seem to colour the whole work, 
and are by far the most significant responses in the situation—as, for 
instance, when the individual is in a dither of indecision, or when he 
suffers from temporary абоийа. Significance is in no essential way de- 
pendent upon the freguency with which a response may appear. We can 
readily count whether one characteristic appears more often than another, 
and some undoubtedly are significant because they occur repeatedly in a 
test performance; but the most significant response item or quality in a 
performance may make its appearance for an instant only, and on one 
occasion only. A flash of insight, for example, might be of this nature. 
The significance of a quality, then, is far more than frequency of occur- 
rence. Itis an evaluation, made in the light of the total test situation, 
and relative to that situation, of the immediate appearances and their 
underlying causes and consequences. The concept requires, no doubt, 
further elaboration and illustration, but that can be attended to later. 
Meanwhile a question remains, concerning the unis of quantity. We 
might assume, to make a beginning, that the quantities for a large sample 
of qualities that have been appraised for their significance, are distributed 
on a ‘cocked hat’ frequency curve. Only # few items will be very 
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significant in a performance, and only a few extremely insignificant: 
most will be intermediate in amount. 

Again, however, technical resources can help us, and this last assump- 
tion is not really needed. Nor does it do justice to the facts, for significance 
can have a positive and a negative direction, and most qualities would 
seem to be of little significance in a performance. The technique I have to 
describe in the sequel makes it unnecessary to postulate an arbitrary 
frequency distribution of quantities—it again owes its efficacy to the 
use of twenty comparable, approximately equal, tasks. Quantities are 
scaled front positive values for the qualities that are significant in helping 
the performance towards its proper objective solution or end, to negative 
ones that are no less significant, but in blocking and delaying the solution. 
Most qualities are usually intermediate: they neither help the solution 
forward very much, nor hinder it. 

Finally, upon whom or what are we to depend for the quantification of 
qualities of significance? I can think of no test instrument, other than 
the psychologist himself, which could render an account of the required 
quantities. No instrument or test can tell the watchmaker that the 
balance wheel is the most significant part of a watch; and no tools or 
tests can tell the physicist that the characteristics of a valve are the most 
important regulators of a wireless set. Knowledge of this kind is tech- 
nical, part and parcel of the craft or science involved, and it comes only 
from the craftsmen or scientists concerned. Similarly in the case of a 
performance test, only the psychologist can decide upon matters of 
significance. This by no means implies that appraisal for significance is 
merely a subjective matter, for any one psychologist’s appraisal can be 
checked against the appraisals of others. Moreover, in so far as the 
onlooking psychologist draws upon his technical knowledge, his estima- 
tions can be as expert and as scientific as the main body of information 
upon which he has formed his judgements. He merely mirrors the science 
of which he is a member. With due safeguards, common in any science, 
I see no reason why we should not depend upon the psychologist for 
these appraisals of qualities for the significance in a test situation. We 
grant the judge his expert eye for the fine points of a horse; no less a 
respectability should, be granted to the clinical psychologist with an 
expert eye for the finer points of a test performance. 

The stage is now set, then, for an illustration of this application of 
Q-technique to performance. There is to be a frank acceptance of the 
psychologist’s role as onlooker. I myself will act as observerin the example 
to be described, and my appraisals will be governed by the kind of 


W. STEPHENSON 237 


systematic psychology that I think is fairly current amongst mental 
testers. Attention is to be paid to responses which are intrinsic to test 
performance. There is to be a rich array of performance to observe, the 
responses and qualities of which can be regarded as a statistical popula- 
tion. Any sample drawn from this population of response items is to be 
quantified with respect to the relative significance of each of its items in 
the performance as a whole. And for several reasons, amongst them con- 
siderations of reliability and validity, a large number of comparable tasks 
are to be evaluated. Using the sample of qualities as a population, and 
a number of persons as variables, correlations are to be calculated and 
factorized. The objects to be served in this way are to be referred to in 
the sequel. 


ТУ. RESPONSE ITEMS AND METHOD OF APPRAISAL 
FOR THE NEW PERFORMANOE TEST 


The above theoretical conceptions find a ready practical illustration 
in terms of the new performance test(1). It will be recalled that the test 
consists of twenty tasks, each involving a number of pieces which have to 
be placed in juxtaposition so as to make a shape which, as nearly as 
possible, is a match of the given standard shape. I propose making use of 
data gathered from the forty students already*referred to in that paper, 
and it will be remembered that I use these students purely for illustrative 
purposes, for the appraisals could as readily have been made for any 
subjects capable of handling the test material. 

As a result of preliminary observation of students I drew up a list of 
response items and qualities that I could readily observe, or infer from 
observation, whilst an individual performed these tasks. From this ad hoc 
list I selected sixty at random; this sample is given in the Appendix. 
Each quality was carefully defined beforehand, and only the short titles 
are given in the appends: No. 1 item, for example, was defined as 
follows: 

Tendency to shift pieces from one position to another without due cause; without 
looking at pieces they are picked up and then vaguely put down again; tendency to 
grasp impulsively at pieces, and to replace them randomly. 

It was expected that I keep these meanings in mind and report un- 
varyingly upon them, but I could at any time refresh my memory by 
referring to the full list of definitions—which I always did prior to 
beginning an appraisal. The sixty short titles were cyclostyled, so that а 
clean copy was available for appraising each individual. The items are 
merely a sample of the many responses that can be observed or inferred in 
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the course of an individual’s performance, and each could be subdivided 
in most cases, if need be, so further swelling the total population to be 
considered. But a beginning has to be made somewhere, and this sixty 
is quite adequate for the present purpose. 

It is important to notice that the twenty tasks (A to T of the previous 
paper) are very similar, involving similar problems, goals; and material, 
and making similar demands upon the thinking and manipulative 
abilities of the individual. Itis as though the same task were presented to 
him, in a modified form, on each of twenty occasions. For this reason the 
sample population of responses can apply to each of the tasks in turn, 
or to all twenty as a whole. This is of considerable practical assistance, 
because it is possible to appraise each task in turn and to sum the results 
for all twenty, thereafter using this summation as the required evaluation 
of the items for their relative significance in the individual’s performance. 
This not only makes for reliability and validity, but is indeed а means 
of arriving at reasonable frequency distributions for each person, and 
also gives an appraisal that more truly represents the kind of performance 
involved in the test as a whole. Our concern is still with a particular 
event, but we repeat it so as to appraise it the better. 

With this in mind it is most convenient to appraise an indi- 
vidual’s work in the following standard manner: As the subject works 
at the test the observer sits in good view of all the performance, and goes 
through the oyclostyled list of items, one by one, placing a tick against 
those which are significantly displayed in the performance, and a stroke 
if they are conspicuously absent in conditions otherwise calling for their 
display or if they are otherwise negatively significant. Two ticks or 
strokes might be given to a task on occasion, if the quality concerned 
seemed to be extremely significant. The practice is followed of first 
observing the individual's work for half a minute or so, and then beginning 
the appraisal. At the conclusion of the twenty tasks a count is taken of 
the number of ticks or strokes (or difference between them) adjacent to 
each response item, and this number is thereafter regarded as the score for 
significance of that item, for the individual concerned. It is important to 
notice, as I indicate later, that these scores need bear no relation to a 
person’s capacity or ability for the qualities in general. Items which are 
not conspicuous in either direction, or which are neutral, tend to have 
zero significance. It is not that these items are absent in the person's 
performance, for by assymption and fact they are present—they appear 
in some or most of the twenty tasks, if not in all. They are merely re- 
sponses which are scarcely of moment in the task, of little apparent 
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consequence in it. A reponse item which is neutral for nearly everyone, 
can be highly significant in another’s performance. Thus indecision, which 
is of no great moment in the work of most subjects, can on occasion com- 
pletely colour a person’s work, being by far the most significant quality 
of it. It is usually not difficult to decide when a quality is significant in a 
performance, either positively or negatively, because it marks a step 
forward towards a solution, or markedly delays or blocks that step for- 
ward. Indecision, confusion, excessive timidity, trial-and-error procedure, 
extreme competency, and the rest of the sixty qualities, any of these can 
colour every other with its own character, or stand out above them as the 
most striking and obvious feature of the individual’s work. 


У. ILLUSTRATIVE EXAMPLE 


Data were gathered from the forty students already alluded to, using 
the above technique, all appraisals being made by myself. The facts to be 
considered consist of an array of scores for each student, each array 
consisting of the summed scores (ticks or strokes) given to each of the 
sixty response items or qualities listed in the Appendix. Consideration of 
these data should afford a good example of the whole matter discussed 
above. 

Following each quality in the Appendix, I give the scores for signi- 
ficance obtained by each item as the result of appraising one student’s 
work. This is one of the forty arrays we have to consider. Each student's 
array is very similar, all having a mean of approximately nought, a 
standard deviation of about 4 units, scores ranging from about +12 to 
—12 in each case, with a few students of very colourful performance 
having a range greater than this, from about +16 to —18. 

Table I may be of interest. It gives the grand distribution of scores 
obtained by the sixty items, for all forty students. There are 2400 ap- 
praisals in all, the mean score being 0:528 + 0-097 (s.g.), and standard 
deviation 4-74 + 0-068 (s.z.), the distribution having the familiar ‘cocked 
hat’ shape. There has apparently been a tendency for me to give relatively 
fewer scores adjacent to zero (—1, 0 and +1) than, might have been 
expected, as is shown by modes at +2 and —3; this means that when 
Ihave been in doubt about the significante of a quality I have tended to 
give it à mark (tick or stroke) rather than not. 

The simplest way of dealing with these arræys of scores is to correlate 
them, the variables being students, and the population common to these 
being the sixty response items or qualities. A typical set of intercorrela- 
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Table I. Distribution of scores given to the stxty response 


qualities, for all forty students 
No. of times this No. of times this 
Score score 18 given to Score score is given to 
(ticks) qualities (strokes) qualities 

16 4 - 1 138 
15 3 - 2 182 
14 2 - 3 230 
13 I -4 155 
12 12 - 6 106 
ll 19 - 6 54 
10 40 -7 49 
9 51 - 8 21 
8 27 9 26 
1 48 -10 12 
6 95 -11 4 
5 161 -12 1 
4 170. -13 3 
3 219 -14 5 
2 224 -16 А 
1 158 -16 1 
0 177 -17 7 
-18 5 

Total 2400 

Mean 0-528 

8.D 4-74 


tions for sixteen of the students is given in Table II. Ihave not considered 
it necessary to provide the imtercorrelations for all forty students—a total 
of 780 correlations in all—because Table II is quite sufficient to illustrate 
the way in which all such data can be treated. 

The correlation table has been arranged so as to bring out imme- 
diately the similarities and differences between the students. It requires 
no knowledge about factor methods to note that the students fall into 
three groups, students 1-4 into group I, 5-12 into group П, and 13-16 
into group III, the students of one group correlating more amongst 
themselves than with students of the other groups. Positive correlation 
between two persons means that their performances are qualitatively 
similar, and the higher the correlation the greater the similarity. Negative 
correlation means that their performances have opposite qualities to the 
fore: what is positively significant for the one person is negatively for the 
other. If two persons do not correlate significantly their performances 
bear no qualitative resemblaifee to each other; they involve the same 
qualities, but their significance in the one person's performance is random 
compared with that of the other person's. The correlations in Table II 
show that the larger proportion of the students (nos. 5-16) intercorrelate 
positively, and to the extent of the correlations shown their work must 
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display qualitative similarities. Students 1-4, on the other hand, whilst 
correlating positively amongst themselves, correlate negatively with 
students 13-16. On the average there is very little significant correlation 
between students in group I and those in group II. 

The three groups of students can be studied by averaging the 
scores given to each response item for the students of а group, во arriving 
at an average array which represents students of that group. The three 
averaged arrays can then be compared; in particular it will be most 
interesting to note which of the response items are most significant 
(positively or negatively) in the three groups, and which items show the 
biggest difference in significance in one array compared with another. 
Thus, students in group I were chiefly notable for the following qualities 
in their performance: 

Capable space-sense ability, methodical, deliberate, observant, capable, rapid, 
logical-minded, makes little use of trial-and-error, uses clues efficiently, no motor 
disabilities, imaginative use of material, analytical, helpful use of abstraction and 
generalization, colour clues are used first, not dominant for either shape or form. 

Students in group II were notable for the following qualities: 

Much use of trial-and-error, synthetical, rapid, practical, medium space-sense 
(or poor), tendency not to use colour clues first, shape dominant, given to impulsive 
over-moving, logical, accept inexact constructions. 

Students in group ПТ gaye the following significant picture: 

Predominant use of trial-and-error, little dependency upon available апев, little 
generalization or abstraction, inexact constructions accepted, stiff in movement, 
unimaginative use of material, medium or poor space-sense, slow, unobservant. 

Persons in group I clearly appear to be most capable, and those in 
group ПТ least. 


VI. FACTOR ANALYSIS 


The above empirical analysis can be represented precisely in factor 
form, and of the various factor techniques that might be employed I prefer 
the following: Persons of group I may be regarded as of a type: they 
satisfy the theorem of two factors amongst themselves. Let this type be 
represented by a factor I. Similarly each of the other two groups can 
be répresented by factors II and III respectively. Table II shows 
that these factors tend to be eblique, that is, they correlate with one 
another—in particular factor I correlates negatively with IIT, but is 
orthogonal with respect to II. I suggest elsewhere(6) that factor repre- 
sentation by, if necessary, oblique factors, is the first and essential purpose 
of factor study, and that analysis of correlations into fractional ortho- 
gonal factors serves a secondary purpose, or merely helps one to arrive at 
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the required oblique factors. Factors such as I, IT and ПТ are unanalyttcal, 
in the sense that they involve no fractional regard of the available 
correlation. 

The factor-saturations of the students themselves are calculated in 
terms of students'of a type only. Thus, considering first the four students 
of type I (persons 1—4), their factor-saturations are calculated relative to 
each other by use of the Spearman formula 16А1, with the results given in 
Table III (column (i)). Next the eight students of type II have their 
factor-saturations calculated, relative to themselves only, from the same 
formula, with the results shown in column (ii). Finally the same treat- 
ment is given to the four students of type III, with the results shown in 


mn 


column (iii). 


Table III. Showing oblique factor-saturations for the sixteen persons 
1-16, derived from Table II 





Factor-saturation Faotor-saturation 
(Spearman formula 16А) (Modified Spearman 16A)* 
г == ~ 
Persons I II ш I Hi п 
(1-16) G) (ii) (iii) (iv) (v) (vi) 
1 624 122 —489 
2 600 128 -718 
3 650 » — 573 
4 439 ° ; -455 
5 736 ; 
6 530 $76 111 
7 550 E 275 
8 516 282 
9 611 Ў 150 
10 644 — 096 385 
11 328 180 178 
12 867 117 305 
18 650 — 664 192 
14 792 -718 429 
15 805 — 761 491 
16 745 -716 131 


But for comparative purposes it is also useful to have the factor- 
saturations of each person in each of the other factors, and these are given ' 
in the remaining columns of Table III. They are calculated from a modified 
form of formula 16А, in which persons of a type are used as ‘reference 

1 The well-known formula 1s 





A-A} f 
Гага 
(From Spearman, C., The Abilities of Man, Appendix, р. xvi.) 
The modified form is AM ANS 
tg 


where a is the student whose saturation is required, g is the factor, A is the sum of the 
correlations between a and the reference value studente, A’ the sum of the squares of these 
correlations, and Т is the sum of the intercorrelation between the reference value studenta 
for a matrix in which both halves are entered. 
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values’. The factor saturation of a person in any other type is obtained by 
adding him to the matrix of ‘reference values’ for that type; never more 
than one person is added at a time, and he is removed from the reference 
matrix as soon as his saturation has been calculated. A more detailed 
account of this typology is given in the paper previously mentioned (6), in 
which I examined Prof. Burt’s recent important papers on correlating 
persons. It may be observed in passing, however, that the types here 
contemplated are not necessarily unique or distinct—all in fact involve 
the same qualities, and one type may correlate with another. Table ITI 
shows that type II is almos tuncorrelated with the other two; but types 
I and III are negatively related, as columns (iv) and (vi) show. 

Using a short method that I need not go into here it is easy to deter- 
mine into which type, if any, the rest of the forty students would fall if 
they were added to Table IT. Of the forty it appears that seven belong to 
type I, ten to type III, and twelve to type II; four might as readily be 
placed in types I or П, and the rest (seven) equally well in either type II 
or III. 

With a larger population of qualities a finer differentiation into types 
might be expected; just as with a smaller population the types may be 
less clearly distinguished —type 11, for example, might then be swallowed 
up into types I and ПТ. |` 

There is little that is surprising in the three types: some are superior 
performers (type I), others average (type II), and others inferior (type Ш). 
As might be expected, there is a tendency for the student to be less signi- 
ficantly capable, less observant, less imaginative, etc., as we pass over 
from type I to II, and from II to ПТ. The qualities which account most 
significantly for the differences between the types cam be distinguished in 
detail: thus types II and ITI tend to be synthetical workers, constructing 
their copies of the standard shape in terms of what is given on the pieces 
rather than in terms of explicit analysis of the standard; type I students, 
on the other hand, take a more analytical approach to the tasks. Type II 
are shape dominant, whereas type IIT are either colour dominant or else 
negligent of colour altogether; type I are dominant for neither, but make 
use of both colour and shape appropriately. 

It is important to notice that persons of type I would undoubtedly fare 
better than those of type II in performances of a controlled kind, in which 
all alike, for example, are called upon to work synthetically only. Type II 
individuals, when faced with a task that permits of either a synthetical or 
an analytical method of work, appear to take the line of least resistance, 
and work synthetically. But this is merely a preference, and by no means 
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does it imply that they are the most capable synthetical workers. Similarly 
in the case of colour and shape dominance: under controlled conditions for 
these qualities type I persons might show themselves to be pronouncedly 
dominant in one or other direction. That is, the significance of a quality in 
a particular situation need bear little or no direct relation to the con- 
trolled measurement of that quality. No better example could be afforded 
of.the difference that exists between Q-technique and r-technique than 
this divergence between qualities considered from their significance and 
ability or capacity aspects respectively. 


УП. CONOLUSION 


It is possible, and I think permissible, to regard a person’s work at a 
performance test as a statistical heap of qualities which can be compared. 
for their relative significance in his performance as a whole. In this way 
some account is taken of the many details of a performance, in their 
immediate or particular context. 

My objectives have been primarily theoretical, but the above 
application of Q-technique to mental testing can be put to practical 
use, and might do something to help those who have long drawn 
attention to the need for systematic stud¢ of the qualitative details of 
performance. When an т.д. is measured by use of a performance test, the 
baldness of the measurement could be covered by a detailed array of the 
qualities that enter into it, or that it conveniently overlooks. This would 
greatly facilitate the orderly and intimate comparison of individuals. 
Moreover, 1618 in no way essential or necessary to work with large numbers 
of persons, for sound correlational comparisons can be made with as few 
as a pair of twins, or one or two families of siblings. For work on twin 
resemblances, or for any detailed comparison of individuals, the statistical 
view of performance can be invaluable. 

On the theoretical side I have just skimmed the surface of a topic that 
requires very much mòre analysis and illustration. For the present, 
however, in the two papers of which this is the second it has been my 
purpose to demonstrate that Q-technique, the use of persons as variables 
(as distinct from r-technique, the use of tèsts or qualities as variables) has 
its own demands to make in mental testing, and its own contributions 
to offer. These two techniques are the pillars of systematio psychometry, 
and each haa its own foundations; each has its own objectives, involves 
its own premisses, and dictates its own requirements. It may well be pos- 
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sible to examine any given matrix of data either with respect to persons, 
or tests and qualities, as recent papers by Ви (т) seem to indicate; 
but in the two techniques under discussion, two different matrices are 
involved, and these are not interchangeable with respect to each other. 
Both matrices maintain the proper distinctions between a variable 
on one hand, and a statistical population on the other. And the 
data that go into the one technique can usually in no conceivable way 
enter into the other—for different objectives and premisses are involved. 
In the first paper the distinction between a variable and a statistical 
population led us to contemplate a new way of measuring ability, for 
which a new form of test had to be devised; ability was measured in a 
systematic way, independently of any statistical regard of persons as a 
population. In the present paper the same distinction has led us to con- 
ceive of a person's performance in a test as a statistical heap of items, 
which can be appraised for their mutual significance in his performance. 
This concept, born out of the present application of Q-technique, pertains 
to the immediate psychological situation; the analogous concepts that 
have long grown into maturity in r-technique, such as those of ability 
and capacity, refer instead to average, general, or controlled conditions. 
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APPENDIX 


The following is the list of qualities used in the above study; they are selected at 
random from a larger list. All refer to responses to the performance tasks; only short 
titles arə listed. (The number following each quality is the score given to it in the 
appraisal of one student’s work. See p. 239.) 


Impulsive over-mover (10). 

Timid use of material ( — 4). 

Slow worker (— 5). 

Inhibited (0). 

Hesitant use of material ( — 4). 
Deliberate (2). 

Predominant use of trial-and-error 
(3). 

Little dependency on available clues 
(—3). 


. Works to a plan (1). 
. Systematie ( —3). 


. Tries pieces at random in appropriate 


conditions (2). 


. Colour clues used first (2). 
. Builds shape with little use of colour 


olues (11). 


. Analytical (2). 
. Synthetieal (10). 


Capable and competent construo- 
tions (4). 


. Observant (4). 


Good use of judgement (1). 4 


. Rapid worker (11). 


Fluent (7). 

A feeling for completeness (4). 
Imaginative use of material (3). 
Stiff, clumsy (—3). 

Ponderous (—8). 

Anxious (3). 

Repeats errors (—4). 

Compulsive (—4). 

Perseverates (0). 

Accepts inexact constructions for 
shape (— 6). 

Accepts inexact constructions for 
colour (8). 


31. 
32 
33. 
34 
35. 


36. 


37. 


First regards available pieces for 
hints (—1). 


. Logical (—2). 


Reasons (0). 


. Fits pieces without looking for в clue 


(3). 

Accepts inexact constructions at con- 
clusion (0). 

Makes use of helpful abstractions 
(1). 

Makes use of disturbing abstractions 
(4). 


. Practical (2). 
. Reserved in movement ( — 6). 
. Leaves well alone ( — 1). 


Matter-of-fact (—3). 


. Dominant for shape (9). 

. Not abstractive for shape (1). 
. Competent space-sense (2). 

. Deoisive (5). 

. Objeotive for size (0). 


Steady output (6). 


. Fluent use of hypotheses ( — 2). 
. ‘Fixed’ ideas (1). 


Speculative (2). 


. Wants identity ( —2). 
. Judges aesthetically ( — 4). 
. Judges logically ( —5). 


Capable speed (6). 


. Over-critical (—3). 
. Tnacourate (— 1). 
. Confused (— 1). 


Impulaive (5). 
Talkative worker (— 3). 


A Too-careful*( — 4). 


(Manuscript received 18 September 1938) 
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(3) Indirect method using the idea of steepness (рр. 251-259). 
(4) Conclusions (р. 259). 
Ү. Summary (pp. 259-260). 
References (p. 260). 


І THE PREDETERMINATION OF ВООВЕ-ВСАТТЕВ BY ANSWER-PATTERN 


Tue results obtained in an examination are often displayed in the form 
known as the score-scatter, which shows how the scores of the candidates 
are distributed over the possible range. From such a distribution the 
examiner can determine the average score, the standard deviation, and 
the skewness of scores, and from these figures may draw his conclusions 
on the nature of the population tested. But, as every examiner knows, 
the score-scatter is determined to some extent by the nature of the test 
applied; it is the product of the interaction of test and population, and as 
such it reflects the characteristics of both test and population. 

The nature and extent of the dependence of score-scatter on the type 
of test used can be measured only when the phrase ‘type of test’ has been 
translated into terms as definite and measurable as those defining score- 
scatter. In previous papers in this Journala, 2), the author has suggested 
that the essential features of a test where the items carry unit score are 
best summarized in its answer-pattern, which is the table of the fre- 
quencies of correct answers to the items, when these have been placed in 


1 Read in part before Section J (Psychology) of the Bntash Association at Notti m 
on 7 September 1937. 
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ascending order of difficulty, the number of candidates being the first 
frequency given. It was shown in these papers that where the population 
tested is of the usual type, it is possible to predict from the answer-pattern 
the characteristics of the score-scatter with a fair degree of accuracy. The 
present paper contains a study along these lines of the results obtained in 
the Mental Survey of Scotland in 1932. This is followed by an account of 
further researches into the relation of answer-pattern and score-scatter. 


П, AN EXAMINATION OF THE RESULTS OF THE Вооттізн MENTAL 
SURVEY 


In June 1932 the Scottish Council for Research in Education con- 
ducted & mental survey of an age group in Scotland, in which all the 
available children born in 1921 were tested by group intelligence tests. 
There has already been published a full report(3) giving details of the 
tests used and the results obtained, therefore reference is made in this 
paper only to those aspects directly concerning the present investigation, 
and one or two rather lengthy tables of figures of which use is made here 
are not reprinted from considerations of space. 

In the form finally used for the survey the test consisted of two parts, 
a verbal part of seventy-one items, and a picjorial part of nine items. For 
our purpose these parts may be considered separately and referred to as 
the verbal and pictorial tests. It may be a£ well to point out here that the 
1932 Mental Survey Test subsequently published (4) is not quite the same 
test, minor alterations having been made in the light of the results 
obtained. One of the alterations is rather interesting from the point of 
view of this paper; it is the re-ordering of the items in more accurate 
ascending order of difficulty, a procedure possibly suggested by the 
researches reported in these papers. 


(1) The verbal test 


This test consisted. of seventy-one independent items, practically all of 
them carrying unit score. The score-scatter was obtained from the papers 
of all the candidates, a total of 44,210 boys and 43,288 girls. The answer- 
pattern, on the other hand, was derived from the papers of 500 boys and 
500 girls, the cases being selected at random by the marking committees. 
The random nature of the selection wds tested and found satisfactory. 
This conclusion is strengthened by a test made by the present author; the 
answer-patterns of boys and girls were found-to differ only to the extent 
expected through random sampling. The test used for this purpose was 
Pearson's test of Goodness of Fit, as revised by Fisher (5). 
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The answer-pattern obtained by combining these sets of data is shown 
in Fig. 1. The figures from which it is constructed are to be found in the 
report (8), рр. 87-8). This type of answer-pattern might be called steep, 
in that the items progress smoothly from extreme ease to extreme 
difficulty, covering the whole range. The answer-pattern-differential, 
which is the table of differences between adjacent items of the answer- 
pattern, is therefore roughly a rectangular distribution, i.e. each value of 
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Frequency of correct anawers (in hundreds) 
чы 


0 10 20 30 40 50 60 70 
Number of question 


Fig. 1. Answer-pattern of verbal test 


the abscissa has the same frequency. When the values of the answer- 
pattern-differential have been grouped in tens, as was the case with the 
scores, the coefficient of skewness as calculated by the third moment 
formula is found ta have a small positive value 0-20. (The application of 
moment formulae to-these distributions has been discussed in previous 
papers.) On the basis of the theory put forward in these papers the 
score-scatter should have similar characteristics; in particular its skewness 
should be slight. Ы 

The score-scatter obtained from the total population of 87,498 candi- 
dates is shown in Fig. 2, the scores being grouped in intervals of ten. The . 
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distribution is of approximately normal type, there being a slight negative 
skewness — 0-17. This comparative lack of skewness can be attributed to 
the lack of skewness in the answer-pattern-differential. On the other 
hand, no feature of the answer-pattern-differential can’ account for the 
normal or Gaussian nature of the score-scatter. This normality is a 
property of the population tested and. not of the test used. 


22 


Frequency of score (in thousands) 





0 
0-9 10-19 20-29 30-39 40-49 50-59 60-69 70-76 
Soore 


Fig. 2. Score-scatter of verbal test. 


(2) The pictorial test 

This test consisted of nine items, each carrying unjt score. It was the 
sole survivor of three teste of the pictorial type, the other two having to 
be eliminated for various reasons. The artswer-pattern was obtained from 
the papers of 450 boys and 450 girls selected at random as before. Here 
again the random nature of the selection was feund to be satisfactory, and 
the application of Pearson's test of Goodness of Fit showed that the dif- 
ferences between the two patterns could be attributed to the effects of 


V 


“ 
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sampling. The combined answer-pattern is shown in Fig. 3; the figures 
from which it is obtained are included in Table I. 

It will be observed that the test was a very easy one; it was, in fact, 
intended to give the weaker candidates scope. The answer-pattern is flatter 
than that of the verbal test, and produces an answer-pattern-differential 
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0 1 2 3 4 5 6 7 8 9 
Number of question 
Fig. 3. Answer-pattern of pictorial test, 
Table I 
Item oe .. 0 1 2 8 4 5 6 7 8 9 
Frequency of correct 900 868 829 791 761 800 764 363 519 403 
answers 
Answer-pattern 900 868 829 800 791 764 761 -519 408 363 


Answer-pattern-differential 32 39 29 9 27 з 242 16 40 363 
Boore-scatter (ia hundreds) 16 16 21 27 30 62 185 186 205 187 


with a tail to the left and а hump to the right, as shown in Table I. Such a 
distribution has a strong negative skewness which in this case is — 1:20. 
The score-scatter obtained from the papers of all 87,498 candidates 
has a coefficient of skewness — 1:38. Its histogram is shown in Fig. 4 
and the frequencies to the nearest hundred are given in Table I. 
Now this strongly skewed score-scatter was obtained from the group of 
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candidates which yielded the normal score-scatter of Fig. 2. The sole 
difference has been in the test used, and, as predicted, the strong negative 
skewness of the answer-pattern-differential has produced an equally 
great negative skewness in the score-scatter. 
In -Table I the figures of the answer-pattern-differential are not 
strictly comparable with those of the score-scatter, since their totals are 
22 
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Fig. 4. Score-soatter of pictorial test. 


900 and 875 respectively, but the obvious resemblance of the two sets is 
little affected by this slight difference. 

The results of these tests show the reality of the connexion between 
answer-pattern and score-scatter. The connexion is not only real but 
useful. Let us suppose that in the try-out of a test such as the one con- 
sidered there was obtained a score-scatter of a type not desired by the 

„examiner. Then the task of adjusting the testepaper is changed by the 
application of this theory from a trial and error basis to the methodical 
adjustment of the answer-pattern to match the score-scatter desired. 

Brit. J. Psychol. xxx, 3 18 
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ТП. THE RELATION OF DIFFICULTY LEVEL AND SKEWNESS 
OF ANSWER-PATTERN-DIFFERENTIAL 


The strength of the relation between the answer-pattern-differential 
and the score-scatter of a test may be measured in one aspect by corre- 
lating skewness of answer-pattern-differential with skewness of score- 
scatter over a number of tests. Such an experiment was reported in a 
previous paper (2) and the results showed the correlation to be of the order 
0-6-0-8. It was pointed out in the same paper that a third variable, the 
difficulty level of the test, was also highly correlated with skewness of 
score-scatter, and, to make matters still more complicated, was highly 
correlated with skewness of answer-pattern-differential. For example, in 
one series of tests the correlation of skewness of score-scatter (S) with 
skewness of answer-pattern-differential (S’) was 0-617; that of S with 
difficulty level d was 0:514; while the correlation between S’ and d was 
0-846. The regression equation predicting S from S' and d was 

S —0-648' —0-03d, 
indiesting that S' is the all-important factor in the prediction of S. 

Unfortunately for the certainty of this conclusion, the difference 
between rg and rgq is not statistically significant. It would seem at first 
sight that another sample of tests might yield a value of rg, greater than 
fgg, and then the regressioneequation would give d as the all-important 
factor in predicting S. On the other hand, all but one of the sets of testa 
used gave values of rg greater than rg, though not significantly so. This 
was the uncertain position when the last paper was published. 

Further work has yielded a solution to this problem, the key to which 
lies in the high correlation of S’ and d. In measuring S’ and d we are to 
some extent measuring the same thing. It will now be shown that the 
difficulty level d is an approximation to S’, the skewness of the answer- 
pattern-differential. 

S' is calculated from the answer-pattern-differential by the method of 
moments illustrated in the previous рарег @). Lf the test is flat, i.e. if all 
the items are equally difficult, the level к! d, then’ calculation of S' 


produces, after simplification, the result 7 >: = 2 ‚ & function of d which 


we may denote уф (d). The skewness of the answer-pattern-differential of 
a flat test can thus be calculated directly from its difficulty level. Now it 
can be shown mathematically that for any test, a*first approximation to 
S’ is given by ф (d). The goodness of the approximation varies with the 
type of the answer-pattern. The process of approximation may be carried 
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a stage further. Since 4 does not usually differ greatly from 0-5 a first 
approximation to ¢ (d) is given by 4d—2. The error introduced by the 
last approximation is easily calculated; for values of d between 0-3 and 
0-7 itis less than 10 %. For correlation purposes @ and the linear function 
4d —2 are interchangeable; thus d is an approximation to ф (d), which 
` in turn is an approximation to S’. 

Thus the well-known rule-of-thumb method of skewing score-scatters 
by the variation of difficulty level appears as an approximation to the 
basic principle, that the skewness of a score-scatter is partly controlled 
by the skewness of its answer-pattern-differential. Since it is an approxi- 
mation this use of difficulty level cannot be expected to yield such 
accurate results as that using the answer-pattern-differential; this is 
demonstrated by the diminution in the correlations found in two series of 
tests, shown in Table II. 


Table IT 

First series Second series 
785 0-628 0-836 
rg 0-576 0-816 
73а 0-561 0-790 


For this reason a better prediction of S will always be obtained from 
S' than from d. From a study of the whole answer-pattern one gains a 
better idea of the probable skewness of the score-scatter than would be 
obtained from a knowledge of the test’s difficulty level alone. 

An interesting commentary on the above chain of reasoning is pro- 
vided by the regression equation connecting S’ and d, calculated from the 
results of one series of tests. When S’ and d are measured in their 
original units, this equation reads S' —4-10d — 2-07, which compares well 
with the approximation 4d — 2 for S’. The absence of values of d outside 
the range 0-19 to 0-66 probably accounts also for the apparent anomaly 
that S was found to be correlated in linear fashion with such varying 
functions of d as d?, (d) and d itself. For these tests of linearity the 
method employed was that given by Fisher(5) replacing Blakeman's 
criterion, which was used in the previous paper. 


IV. THE VARIATION OF FIT OF ANSWER-PATTERN-DIFFERENTIAL 
AND 800RE-SCATTER 


- 


It was shown in the first paper of this series) that the answer- 
pattern-differential and score-scatter of a test are identical in thé parti- 
cular case referred to as ‘unig’, where each candidate's score is compiled 
-of answers to the easiest questions. The experiments previously reported 

18-2 
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and the results of the Scottish Tests analysed in this paper, show that, in 
the general case where random answering is present, there is still some - 
measure of relation or correspondence between the two distributions. 

One measure of correspondence that has been used is the correlation 
coefficient of corresponding statistics (e.g. the coefficient of skewness) of 
the distributions. The calculation of these correlations implies the 
existence of several tests applied to the same or similar populations, and 
the results obtained apply to the group of tests as a whole. To study the 
variation of fit of answer-pattern-differential and score-scatter from test 
to test, it is necessary to devise some measure of this fit applicable to the 
results of a single test. 

First it may be pointed out that the answer-pattern-differential and 
score-scatter are usually so removed from identity that no use can be 
made of Pearson’s Test of Goodness of Fit. In any case this test can be 
used only to decide whether or not two distributions may be regarded as 
identical save for the effects of random sampling; it cannot be used to 
measure the degree of resemblance as the title “goodness of fit” might 
suggest. 

(1) Criticism of h 

In the first paper of thig series 1) an account was given of a coefficient 
devised for this purpose. Denoted by h, it was termed the coefficient of 
‘hig’, being intended to шейзите the poorness of fit that accompanies 
higgledypiggledy answering. Further research has shown that the defini- 
tion of h is based on assumptions that involve over-simplification of the 
problem. The word hig was used to cover three conceptions which at that 
time had not been observed to be distinct. These are: 

(i) randomness of answering, for which the term hig should properly 
be reserved ; 

(1) poorness or goodness of fit of answer-pattern-differential and 
score-scatter, for a measure of which we are seeking; 

(iii) control of score-scatter by answer-pattern-differential, i.e. the fit 
of the score-scatter to a score-scatter calculated from the answer-pattern- 
differential but not necessarily identical with it. 

These concepts are linked by the fact that complete absence of random 
answering implies perfect fitand perfect control. But we must abandon the 
assumption, made in the definifion of h, that the poor fit that accompanies 
complete randomness of answering, as shown by a flat answer-pattern, is 
due to its random nature; and that there is in this case no control of the 
score-scatter by the answer-pattern. Examination of the answer-patterns 
and score-scatters of many tests has made it clear that the poor fit accom- 
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panying completely random answering is due mainly to a property of 
score-scatters ignored in defining h, the tendency of all score-scatters to 
the normal or Gaussian type of distribution. Thus the good fit obtained 
with steep tests B and С of the first paper (1), and the poor fit found with 
test A there, may be accounted for by the answer-pattern-differentials of 
B and C being already akin to normal distributions, while that of A was 
far from normal. Even where poor fit is shown, as in these flatter tests, 
there is evident some control of score-scatter by answer-pattern-dif- 
ferential; occasionally even the double hump characteristic of the answer- 
pattern-differential of a flat test is reproduced in the score-scatter. 


(2) Attempt at a second method 


This line of argument led to the devising of a second coefficient to 
measure the relationship between answer-pattern-differential and score- 
scatter. The score-scatter obtained was regarded as the resultant of the 
answer-pattern-differential and a normal distribution characteristic of 
the population tested, and the relative strengths of these two factors 
were measured. Although results were obtained for one set of tests, the 
method is not generally useful as the theoretical basis for the charac- 
teristic normal distribution is insufficient for most tests. Other coefficients 
were devised, tested, and rejected for similat reasons. 


(3) Indirect method using the idea of steepness 

It would seem then that failure must be recorded in our attempts to 
measure that correspondence which can often be observed in the results 
of a test. There is, however, one other method of attack; though it does 
not yield a solution of the problem the results seem to dispose of it in 
another way by suggesting that in general it does not arise; that in the 
tests in common use the fit or control we seek to measure varies only 
slightly. For this avenue of attack we return to the idea of steepness. 

It was proved in an earlier paper (1) that the probability of unig (which 
implies perfect fit of answer-pattern-differential and score-scatter) was 
greater with steep tests than with flat tests. If we have failed to dif- 
ferentiate teste directly by the degree of correspondence between their 
answer-pattern-differentials and score-scatters, we may attempt to do so 
indirectly by measuring their steepness, ` 

The definition of steepness used in the proof mentioned above is 
merely the statement that steepness implies large differences in the diffi- 
culties of the items, as measured by the numbers of correct answers. This 
implies (i) that the number of items is small; (ii) that these items make 
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the greatest use of the available difficulty range. The second implication 
will be considered first. One way to make use of the whole difficulty 
range is to make the items progress uniformly in difficulty from extreme 
ease to extreme difficulty, so that the graph of the answer-pattern is a 
straight line. The curve which makes the probability of unig a maximum 
is not strictly a straight line, but the whole calculation is of such mathe- 
matical difficulty, and the result so far as obtained so nearly a straight 
line, that this has been adopted. Now a straight line is the shortest 
distance between two points. Any other answer-pattern including the 
initial value nj, the number of candidates, and falling to zero after the 
last item, has therefore a longer path, the length of which is a measure of 
the departure from steepness. On this reasoning there was based a 
coefficient of steepness which could be used to compare the steepnesses of 
tests which had the same number of items. Each of the forty-one tests 
previously referred to had ten items, and by the use of this measure of 
steepness they were divided into two groups of steeper and flatter tests, 
the dividing line being fixed to place approximately equal numbers of 
tests in each group. Each group then provided data from which could be 
calculated the correlation of corresponding statistics by the method used 
in the previous paper 0). 

When this was done the results were as follows: The correlation of the 
standard deviations of answer-pattern-differential and score-scatter for 
the twenty steeper tests was 0-78; for the twenty-one flatter tests it was 
0-83. The difference is not statistically significant. In the matter of 
standard deviation the flatter tests show a fit which is better, but not 
significantly so. The correlation of the skewness‘of the answer-pattern- 
differential with the skewness of the score-scatter for the twenty steeper 
tests was 0-80; for the twenty-one flatter tests it was 0:59. Again the 
difference is not statistically significant. Here the better fit is obtained 
from the steeper tests. From the scanty data at our disposal it would 
seem then that the control of score-scatter by answer-pattern-differential 
is no greater in the case of the steeper group than in the case of the flatter 


. group. 


This conclusion, which at best 3s only tentative, is supported by the 
result obtained in a'second experiment with the results of the forty-one 
testa. The steepness coefficient was correlated with the coefficient already 
mentioned measuring the relative influence of the answer-pattern- 
differential and a hypothetical normal distribution. The correlation was 
found to be 0-218, which though positive is not significantly different from 
zero, being derived from forty-one pairs of values. The steeper tests do not 
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show a significantly greater degree of control by'the answer-pattern- 
differential. 
(4) Conclusions 

It would appear then that for tests of ten items or more, the control of 
score-scatter by answer-pattern-differential is practically independent of 
the steepness of the test. This is rather a welcome conclusion since it 
simplifies matters somewhat. To produce certain types of score-scatter it 
is necessary to use answer-patterns of the flatter type. If the certainty of 
control decreased as the pattern became flatter, the position would be 
much more confused than it is. As far as these results go, they show that 
the flatter answer-pattern exerts about as much control over the score- 
scatter as does any other type. 

These conclusions are for tests having ten items or more. If the test 
has very few items the position is altered. In such a test the differences in 
difficulty between the items can be made large, so that the test is really 
steep in the sense that the probability of unig is high. In any ten-item 
test the probability of unig must always be so low as to be negligible, 
however well the items use the range of difficulty. To produce proba- 
bilities of the order of 0-2 the test must have no more than four items, 
while probabilities of the order of 0-6 restrict she number of items to three. 
But this is а type of test few examiners would care to use; it would very 
easily give rise to difficulties through misunderstandings, prior knowledge, 
and guesswork, all of which tend to be smoothed out in a test with many 
items. 

We are thus in the position of having gained upon the roundabouts 
what we lost upon the swings. We have [ost hope of constructing useful 
unig tests, but have gained a fair degree of certainty that the flatter tests 
show as great a correspondence between answer-pattern and score-scatter 
as do the steeper tests. 


V. SUMMARY 


1. The score-scatters and answer-patterns obtained from the tests 
used in the Scottish Mental Survey show on examination that relation 
which has previously been predicted and illustrated by smaller scale 
experiments. A particular point of interest is the production by the same 
population of score-scatters differing widely in skewness under the in- 
fluence of appropriate answer-patterns. М 

2. The rule that a difficult test tends to кй а positively skewed 
score-scatter is shown to be a particular case of the general principle that 
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skewness of score-schtter is highly correlated with skewness of answer- 
pattern-differential. 

3. As far as can be ascertained from the available data, the tie between 
answer-pattern and score-scatter is equally strong for steep tests and for 
tests that tend to the flat type. 
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Theories of Sensation. By A. Е. Rawpon-Smitu. Cambridge University 
Press. 1938. Pp. xiii+137. 108. 6d. net. New York: Macmillan. 


$2.75. 


It is not easy for psychologists to keep abreast of the rapid advances which are 
being made in the physiology of the special senses and central nervous system. Dr 
Rawdon-Smith’s book will therefore be of very great value for ite surveys of the most 
important work, and especially the recent investigations, on vision and hearing. The 
author possesses a remarkable talent for summarizing intricate theories and experi- 
ments both concisely and clearly. His treatment will be too advanced for the majority 
of studente, but will be extremely useful to those who are already familiar with the 
PEE ашай about the special senses contained in standard psychological 
textb . 

Jf one has a complaint to make, it is on the ground that the book is essentially a 
physiological, not a psychological, monograph. As the title indicates, it discusses 
visual and auditory sensations, without any regard for the рва doubts 
and difficulties as to the reality of sensations. For example, there is no mention of 
Katz’s work in the detailed account of colour vision, nor any indication that the 
‘bundle’ and ‘constancy’ hypotheses of nerve conduction and cortical activity are 
t. The physiologist is apparently as atomistic in his approach as ever he was. 
This criticism does not, of course, reduce the value of the brilliant experimental work 
of recent years whioh Dr Rawdon-Smith describes (and in which he has himself 
layed no small part). But it does mean that such work tells us scarcely anything 
best about the psychology of visual or auditory perception. And it is unfortunate 
that the gap between physiology and psychology should, apparently, be widening 
rather than decreasing. * 

The book is excellently produced and printed. The cost would seem rather excessive, 
were it not that the book contains so e a quantity of highly concentrated in- 
formation. It is a pity that the bibliography is only a skeleton one. Both the titles 
and the full page references of books and articles would often be useful to the reader. 


P. E. V. 


Frustration and Aggression. By Jonn Dorrard, Leonard У. Doos, 
Neat Е. Minter, О. Н. Mowrer and Вовквт R. SgAnS. New Haven: 
Yale University Press (London: Humphrey Milford). 1939. Рр. ix 
+209. 95. net. ` 


It is somewhat difficult to understand the aim of this book. The authors begin with 
the postulate that “aggression is always a consequence of frustration” and, moreover, 
that frustration always leads to some form of aggression. There are four supplementary 
principles: the amount of aggression varies with the amount of frustration; the strength 
of inhibition of an act of aggression varies positively with the amount of punishment 
to be anticipated as a consequence of that act; jnhibited aggression becomes displaced. 
or altered, either as regards its object or as regards ita form; the occurrence of an act 
of ion will reduce the ‘instigation’ to subsequent ion. All these tenets 
are illustrated by numerous examples drawn from eve y life, particularly the 
development of children, from criminology, sociology*and ethnology. So far so good; 
there are few people who would deny that acts of ion frequently result from 
frustration and occur in accordance with the principles ства above. Moreover, itis 
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most interesting and valuable to have the various instances arranged and systematized 
within the same schemă, But where do we go from here? Since we learn nothing about 


‚ the nature of frustration and aggression, their psychological as apart from their 


e 


environmental causation, we cannot tell why certain of the above principles operate 
in some instances, others in others. Nor could we account for the numerous instances 
in which neither the above principles, nor the original basic hypotheses, appear to 
operate. The trath is that, in the absence of some causal hypothesis, however tentative, 

e average reader is at a loss as to how to schematize his knowl . And the 
psychologist must go on adding to his pile of facts about behaviour, not knowing how 
to уды m between. the unicast and the trivial. The authors acknowledge their 
debt to Sigmund Freud; would that it had been greater! 


Technique of Analytical Psychotherapy. By WILHELM STEKEL. Translated 
from Technik der analytischen Psychotherapie, by EDEN and CEDAR 
PauL. London: John Lane, The Bodley Head. 1939. Pp. xvii+408. 
21s. net. 


Although this book is intended primarily for those who practise, or hope to practise, 
psychotherapy, it gives & plain and comprehensive description of the practice of 
psycho-analysis which will be of interest and value to any psychologist. The latter will 
be particularly glad to be relieved of the mythological hocus-pocus which emanates 
from so much of the writing of the Freudian psycho-anslysts. Not that Dr Stekel in 
any way underrates the paramount importance of Freud’s contribution to psycho- 
logical [ондо But he does speak out strongly against some of the Freudian 
shibboleths: the stressing of mfantile sexual traumata and of the castration complex in 
neurotic conflict; the necessity of apparent passivity on the part of the analyst; and the 
advisability of very lengthy and exhaustive analyses. Though convinoed of the 
importance of intuitive interprefation and of active intervention in the course of the 
analysis (and thereby stressing the importance of the analyst’s own character and of 
his awareness of his own ‘blind spots’), Dr Stekel roundly condemns the atmosphere of 
esoteric mystery and the slavish acceptance of authority and dogma which have crept 
up among many Freudian analysts. But is it possible that the attribution of every 
form of neurotic conflict to a sexual origin is a ‘blind spot’ of Dr Stekel’s? 

The author's desire not to be dogmatio, to qualify and illustrate all his conclusions 
has, however, rendered his presentation somewhat prolix and discursive; and the 
reader may at times find it hard to follow the thread of his argument. The book would 
be improved by pruning. There is a really good chapter on the Psychoanalysis of 
Obsesaional Disease, previously read as a separate paper, and presented more logically 
and systematically than the remainder. But the reader who perseveres will be 
rewarded by a real understanding of the practice of psychoanalysis, its dangers, ita 
difficulties’ and ite manifest value. 


The Language of the Dream. By Емп, А. Guram. New York: The 
Macmillan Company. 1939. Pp. 286. : 


The author of this book is an associate and disciple of Stekel, and he gives a full, 
clear and able account of dream anal by the ‘intuitive’, ‘active’ and ‘economical’ 
technique employed by Stekel. In this, little, if any, use is made of the patient's free 
associations to the dream content, altho analysis is of course made in the light of 
the particular circumstances of the case. The book gives detailed descriptions of m 
mechanisms and symbolisms and of the analytical interpretations of many dreams of 
normal, neurotic and psychotic cases. Finally, a short but illuminating chapter con- 
trasta some interpretations made by Stekel and his followers, with the corresponding 
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interpretations made by Freud, Adler and Jung. The геайеф is left with the uneasy 
feeling that the interpretation is mainly a funotion of analyst's preconceived 
opinions and theories. Stekel’s interpretations are, in general, the least fantastic, and 
his method has the great advantage of making psychotherapeutic treatment more 
rapid. There 18 no doubt that in his hands dream analysis is an efficient tool. But this 
does not substantiate the ultimate validity of his readings of the language of the 


New Ways in Psychoanalysis. By Karen Horney. London: Kegan 
Paul, Trench, Trubner and Co., Ltd. 1939. Pp. 313. 12s. 6d. net. 


In the light of her experience as a psychoanalyst and of the doubts which it se t 
up as to the full validity of Freudian psychoanalytio theory, Dr Karen Horney seta 
out to make a critical revaluation of that theory, and to eliminate its more erroneous 
features. She condemns particularly Freud’s adherence to instinctivist and genetic 
explanations and derivations, and to his insistence on & purely biological determination, 
e.g. by anatomical sex differences as in the castration complex. Dr Horney, on the 
contrary, considers that “the relevant factor in the genesis of neuroses is neither the 
Oedipus complex nor any kind of infantile pleasure strivings, but all those adverse 
influences which make the child feel helpless and defenceless....Narcissistic, maso- 
chistio, perfectionistic trends. . .are not derivatives of instinctual forces, but represent 

iniri an individual's attempt to find paths through a wilderness full of unknown 

rs. The manifest anxiety in neuroses is not the expression of the ‘ego’s’ fear of 
being overwhelmed by the onslaught of instinctual drives or of being punished by a 
hypothetical ‘super-ego’, but 1s the result of the specific safety devices’ failure to 
operate.” 

P This thesis Dr Horney develops most ably and persuasively. But her presentation 
is somewhat marred by her failure to cite oF, detailed case histories; she appears to 
select from them auch isolated features as will best frove her case. This omission may 
be necessary in part in order to save space. But the reader, interested and impressed 
though he undoubtedly will be by the inherent p&ychological probability of her argu- 
ment, would like to study in more detail the evidence upoh which it is based. 


Play Therapy in Childhood. Ву С. Н. Roazrson. Oxford Medical 
Publications. Oxford University Press (London: Humphrey Milford). 
1939. Pp. 64. 3s. 6d. net. 


This brief monograph describes work carried out mainly in the Department of 
Psychological Medicine at Guy's Hospital on the effects of play therapy on certain 
tather difficult cases of neurotic disturbance in children. The effect of the treatment 
Was & parently beneficial; but it is not ‘pane to say how far this was due to the 
catia! lay’ treatment, and how far to the friendly relations established between the 
child and the therapist. The reports of cases and the discussion are too slight to add 
muoh to our knowledge of the function of play in childhood. 


The Intelligence of a Representative Group of Scottish Children. By A. М. 
МАОМЕЕКЕм. London: University of Londón Press, Ltd. 1939. 

Рр. xvi--144. Ds. net. 
When the survey of the intelligence of a whole age-group, desoribed in The In- 
telligence of Scottish Children, was carried out, at the зале time asarhple of 1000 children 


from the group was given the 1916 Stanford Revision of the Binet tests. But this 
smaller group did not form a random sample. Therefore, it was decided by the 
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Scottish Council for ch in Education to test a further group of about the same 
size, but selected from ail areas and all social classes in Sco with the Stanford 
Revision and also with a Performance test scale. In addition, all the Binet tests and 
most of the Performance tests were performed by a single investigator, Miss MacMeekon, 
to avoid variations in assessment between different investigators. In this way a set of 
very valuable data was obtained; and this book gives a lucid account of some of the 
results of this most interesting and important experiment. The distributions of (Binet) 
intelligence and of Performance test scores are discussed, and are compared as between 
Се sad rare) arona: Further resulta will appear in 
ue course. 


Biographies of Child Development. By ARNOLD GESELL, CATHERINE 8. 
AMATRUDA, Burton М. Castner and Heren Taompson. London: 
Hamish Hamilton, Ltd. 1939. Pp. xvi+328. 15s. net. 


This book contains in its first part follow-up studies of typical cases described in 
Dr Gesell’s previous publications; and in its second part, individual case studies 
illustrating certain peculiarities in growth and development. But all these studies are 
` intended to show that, by using Dr Gesell’s technique of assessing the degree of de- 
velopment of certain main characteristics, it is possible in infancy and early childhood 
to ран with considerable acouracy what later development will occur in the 
adolescent and adult. Since physical, intelleotual and motor development are com- 

ratively easy to measure, it is these which can be most accurately predicted. Social 
evelopment can also be described, but the development of emotional characteristics 
and of the personality is shown only vaguely. In consequence, the reader is left with 
the impression of separate lines of development of isolated characteristics which never 
become synthesized into a completed personality. Useful as Dr Gesell’s technique 
undoubtedly is in predicting the future development of the more obviously apparent 
characteristics, it can as yet tell us little beyond the nse of general terms such as 
‘stable’, ‘immature’, ‘excitable’, etc., about the kind of ‘ person’ the child will become. 

The type face employed is too ‘arty’ and unsuitable for printing this kind of book, 
and, moreover, interferes distinctly with ita legibility, at least for some readers. 


Child Psychology. By Ботев D. Ввоокв. London: Methuen and Co., 
Ltd. 1939. Pp. ххх+ 600. 12s. 6d. net. 


This book provides an admirable compendium of the vast and growing American 
literature on d Psychology. It only touches on the work of the Austrian school, 
and omits all reference to that of the Gestalt psyohologiste and of English child 
psychologists. Since the American literature is mainly behaviouristic in outlook, the 
child’s overt behaviout and physical characteristics are dealt with more adequately 
than are its less obvious psychological characteristics. Motivation, emotion and 

ersonality are discussed rather superficially, with insufficient reference to underlying 
ic structures and mechanisms. 

Within its limitations, the book is a good one of Ив kind, and should be useful to 
the specialist in child psychology as a source of reference. But it would be a mistake 
to let it add more weariness to the flesh of the English psychological student. And it 
is not up to the standard of Messrs Methuen’s “ Contributions to Modern Education" 
series. ‘The introductory ‘puff’ by an un-named editor 1s unnecessary. 
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Nursery School Education and the Reorganization of Те Infant School. Ву 
Отдув А. WHEELER and Irene Q. Earr. London: University of 
London Press, Ltd. 1939. Pp. 172. 5s. net. 


At a time when schools are being disorganized and educational reform retarded, 
and when parents find it in ingly difficult to spend much time with their children, 
it is most fitting that the oase for the Nursery School should be pressed; and that every 
attempt should be made to substitute it for the traditional Infant School. The Nursery 
School not only relieves the harassed mother during the daytime of the care of little 
children 3 to 6, but also gives them opportunities of free and healthy living which 
they would otherwise miss, and helps them to acquire good habite of eating, sleeping, 
cleanliness and social co-operation. 

In this inexpensive and charmingly illustrated book, Prof. Olive Wheeler deacribes 
the psychological characteristics of the child and shows how they are developed and 
advantaged by the Nursery School. Miss Earl describes in more detail the school 
activities. Though there is nothing novel in the book, it is clear and readable, and 
should provide excellent propaganda for the spread of Nursery Schools. ` 


Religion and the Growing Mind. By Basin А. Үклхтке. London: Nisbet 
and Co., Ltd. 1939. Pp. x+224. 7s. 6d. net. 


The first chapter of this work is ly polemical. Ite attempt is to show that those 
modern psychological theories which seem to imply that religious impulses and 
experience have a perfectly naturalistic explanation are unacceptable. As would be 
expected, the main arguments are directed agai dian and allied interpretations. 
In subsequent chapters general mental development from early years through 
adolescence to maturity is followed and for each stage of development the author tries 
to indicate olearly the characteristic ap and forms of religion. The final parta of 
the book endeavour to apply all the conclusions reached in a practical way to problems 
of the home, the school and the world. The author has et widely and makes great 
use, sometimes in a rather scrappy fashion, of a ee range of authorities. The book is 
sincere, honest and fair; but it is not very original. It has no difficulty m showing how 
extremely deep-rooted in man are religious yearnings and beliefs. But the critical 
reader will realize that when it passes tostatements of aspecifickind of reality answering 
to those yearnings and beliefs, he is as much beyond psychology as are his opponents 
who assert that there is no such reality. In fairness to the author it should be said 
that he is himself more frankly aware of this than many of those who have asserted the 
illusory character of religion, basing their assertion on psychological grounds, have 
often appeared to be. 


Fit after Forty. By Cuument JzrrREY. London: Frederick Muller, Ltd. 
1939. Pp. 213. 5s. net. 


This is a book of good advice. It need not have the effect vf making people worried, 
for it is sensible enough, and in по way extreme or frightening. The topics discussed 
are: Diet, Constipation, Getting through the Winter, the Change of Life and Mind 
after Forty. The final chapter is the only specifically psychological one, and at any rate 
it is some recommendation to say that it does not contain anything that will greatly 
surprise the psychologist. It is rather platitudinous, but there are always D 
People to whom platitudes come for the first time and who may benefit greatly from 

em. 
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Nouveau Traité de Rsychologie. Par Gores Dumas. Tome ут. Paris: 
Félix Alcan. 1939. Рр. iv+544. 126 fr. 


- The sixth volume of this very fine ‘new treatise’ deals with the systematic functions 
of the affective and active behaviour of human beings. Prof. Dumas has been both 
skilful and fortunate in his choice of collaborators, and the result is a volume which 
. more than maintains the high standard of its predecessors. The topics and authors 
represented in this book are: La Logique des Sentiments and Les Passions, by L. Dugas; 
P Evolution, la Spiritualisation et la Socialisation des Tendances, by Е. Challaye; 
l'Amour et la Haine, by D. Lagache; les Sentiments Sociaux et les Sentiments Morauz, 
by C. Davy; les Sentimenis Religieux, by С. Belot; les Sentimenta Esthétiques et l'Art 
and l’Invention et le Génie, by H. Delacroix; les Volitions, by Ch. Blondel; and Psycho- 
physiologie de l’ Effort Physique, by H. Laugier and W. Liberson. It will be seen that all 
of the essays, with the exception of that dealing with the psyoho-physiology of 
muscular work—-and this, by the way is an extremly good and wall ocumented 
survey of SEM work—call rather for delicate powers of psychological mn 
and & wide knowledge of human life than for & striot laboratory procedure. d 
‘anybody who is a inted with the brilliant stream of French contributions to the 
study of feeling and emotion from Ribot onwards, will approach this book with high 
hopes. Nor is he likely to be disappointed. For the essays are, for the most part, 
delightful to read, full of literary as well as of scientific allusions, and themselves 
artistic as well as penetrating. It is much to be hoped that this volume will be widely 
read and fully appreciated in this country as well as in Franoe. 


La Psychologie Expérimentale en Italie, École de Milan. Par A. Мамог.. 
Paris: Félix Alcan. 1938. Pp. viii--489--16 plates. 80 fr. 


As most English readers well know, Prof. A. Gemelli, at the University of Milan, 
has for & good many years been eonducting important researches in experimental 
psyohology. This book piis a very excellent account of the main groups of these 
investigations, with all the necessary references to the original publications of Gemelli 
and his associates. The studies dealt with are: emotional phenomena, researches into 
psychophysical methods and problems, comments on the ‘thinking’ horses of Elber- 
feld, contributions to the study of perception, the eleotro-acoustical study of la: 
the selection of air-pilote, and general industrial applications. At the conclusion of the 
volume the general point of view of the Milan school is briefly and clearly indicated. 
For those who cannot read or obtain the original Italian publications this book will be 
of the greatest value, for it is reliable and authoritative. There is a very good biblio- 


graphy. а 


Г? Automatisme dans Г. Art: Idée et Mouvement. Par ANTOINE GIRAUD. 
Paris: Librairie Marcel Riviére. 1939. Pp. 127. 12 fr. 


Dr Giraud may be right or wrong, but the essay which he has produced is full of 
interest in either case. The distinotion which we commonly make between certain pro- 
cesses which are consciously controlled and others which spring from the unconscious 
is, he considers, a misleading one. There is but one source of all products of the mental 
hfe, and this is the totality of ideas which come, how it is hard and perhaps impossible 
to say, to the producer. Moreover, however he may appear to work, what he produces 
is the expression of the laws of interrelation of these ideas among themselves and in 
relation to him. Ideas having accumulated reach a certain state of tension which may 
* be lesser or greater according to the amount of control that is being exercised, but 
when they break through the control then comes the moment or the time of expression. 
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Since intoxications of various kinds may weaken or release cont{ol it often happens that 
intoxication is the immediate occasion for the production of imaginative work. All 
this is clearly set forth and illustrated by many quotations from people of genius in all 
frelds of art. A final and rather long da 
movement are at bottom identical, so that, for example, if the former are let alone to 
have free play, a form of active expression must result, is not as convincing or as 
satisfactory as the rest of the essay. But the book is worth reading, and ite most 
apposite quotations will be of great value to anybody who is on the look-out for any 
material with which to illustrate any study of imaginative inspiration. 


I? Épithymologie (La Désirologie). Par Jaan Urpan. Paris: Félix Alcan. 
1989. Рр. 359. 50f. — - 


Epithymology is, according to the author, that branch of social psychological 
science which endeavours to lay bare the statio and oe laws regulating the inter- 
relations of desires, the connexion of desires with the varying internal and external 
environments and the phenomena arising therefrom. Also, from a practical point of 
view epithymology endeavours so to apply the laws as to achieve a free and fully 
volun: existence. The volume deals with feeling and desire, secondly with the 
laws of desires, and thirdly with will and the laws of conscious activity. As the title 
indicates, the treatment is systematio, logical, analytic, rather than experimental or 
even empirical. Tt is a book for the psychologist to read critically. If he treate it, not 
as a definitive treatise, but as an introduction to a very large number of little investi- 
gated problems, he will be able to gather a great many ideas and suggestions which 
could be submitted to more factual and immediate test. 


La Mémoire et la Vie: Essai de Défense du Mécanisme Psychologique. Par 
E. Aver. Paris: Félix Alcan. 1939. Pp. 251. 30 fr. 


It is perhaps a little curious that while this boak is a sustained defence of strictly 
empirical methods in psychology, and an attack үш all contemporary tendencies to 
take re in rather vague and qualitative principles of explanation, it has itself very 
httle to do with directly recorded data and moves almost wholly in the realm of 
concepts. Dr Augier argues that precisely the same general framework of ideas that are 
used in physics, chemistry and the other natural sciences apply in just the same wa: 
to all psychological problems. This he considers to be most evident in regard to the 
study of memory which he pursues, in a very general manner, first as he finds it 
illustrated in ino ic matter, then in general biology, then in behaviour and finally 
in haman psychology. Memory he considers always to have two forms: “inscription 
des traces du passé, évocation de ces traces sous forme de souvenir,” and the two together 
* forme une base explicative compléte et commode pour tous les faite psychologiques". 
It is a pity that this view, which is certainly less uncommon than the author seems to 
believe, is argued in & somewhat controversial manner rather than demonstrated. 
Nevertheless, the essay contains much to interest any psychologically trained reader, 
and perhaps later Dr Augier may put his ы arguments and proposals into a more 
concrete and experimentally illustrated form. 


Principes d'une Psychologie des Tendances. Par A. 'BURLOUD. Paris: 
Félix Alcan. 1938. Рр. 430. 60 fr. , ` 


Here is a most interesting book which deserves to attract the attention of many 
ish readers. M. Burloud has set before himself the task of developing a complete 

and fundamental point of view for the study of psychology. His main iations are 
with Maine de Biran and with the development of a standpoint concerned lesa with the 
content of mental processes than with a sustained attempt to work out the charac- 
teristics, interrelations, forms of operation and conditions of these processes. At all 


pter, endeavouring to show that ideas and nd 
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posatble points he із willing to call in the aid of experimental study, and many of the 
interesting experiments reported are original. Perbaps the most interesting parte of his 
study are those concerned with schemata, their development and their functions. He 
covers a very wide field, and deals not only with all the main forms of general mental 
activity, but with the specific evolution of active directed processes in sensation, in 
behaviour, in perception, 1n recall and in thinking. Whether ог no his views about the 
final character of psychological explanation are accepted, his discussions and his 
ey material will be found stimulating by any well-informed psychological 
er. 


Conscience et Mouvement: Étude sur la Philosophie Française de Condillac 
à Bergson. Par GabRrgL MapiNrER. Paris: Félix Alcan. 1938. 
Pp. 481. 65 fr. 


Anybody who is interested in the use made by the outstanding French philoso- 
phical and psychological writers of the notions of activity and of dynamic idess will 
find an excellent critical account in this book. The general development of these ideas 
is traced from Condillac to Bergson, and, from the psychological point of view, some 
especially interesting remarks are made about Fouillée and Renouvier. Naturally the 
contributions of Maine de Biran receive a great amount of attention. 


Conscience et Amour : Essas sur le ‘nous’. Par GABRIEL MADINIER. Paris: 
Félix Alcan. 1938. Pp. 143. 25 fr. 


This is a philosophical esaay. In a critical sense it is directed against кешу Е 
and analysing tendencies which may lose sight of reality in а mass of dividing an 
individualizing distinctions. In*& constructive sense it is an ent for an active 
attitude in which the ‘I’ is both realized and transcended in the ‘we’. For this active 
attitude in ite widest expression, Фе author finds the best name to be love. 


Montaigne et V Amitié. Par Mavrion Втувыме. Paris: Félix Alcan. 1939. 
Pp. 268. 40 fr. 


For the paychologically-minded reader the interest of this book lies chiefly in ite 
excellent and appreciative study of the long and deep friendship between pe ee 
and La Boétie. ithe essay falls into three , of which the first deals with friendshi 
in the life of Montaigne, the second with the notion of friendship as held and developed 
by Montaigne, and the third with the influence of friendship in a general sense on tho 

ys. The whole is not merely an attractive excursion into literary oriticusm, but a 
significant study of one of the most important and influential of the human sentiments. 


Essai sur les Origines Intuitives du Positivisme. Par PregRE Ducassé. 
Paris: Félix Alcan. 1939. Pp. 272+4 plates. 


To many people poditivism appeared, and, in so far as it is still influential, con- 
tinues to appear, as a way of escape from a subjective and meditative way of thinking 
to something more externally directed and more in touch with the actual movement of 
life, At the same time it seemed to many to be rather a ‘knack’ of a systematic way - 
of thinking, sweeping, regular, uniform, and not over-accommodating to the constant 
change of affairs. So Renan, for instancé, made his famous prophecy, quoted near the 
beginning of this book: “I’ve come to believe that M. Comte will be ‘une etiquette’ in 
the future. He will have an important place in the future histories of philosophy. This 
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will be a mistake, I'm sure, but the future will make lote of other mistakes |” What 
M. Ducassé is largely concerned to show, is that ivisth cannot be understood 
simply as an attempt to build a scientific philosophy. Ив basis lies in Comte:s own 
intuitive and affective life. Hence this essey is to a dno an intellectual biography of 
a philosopher. It is an extremely апар апа lively essay, though to the English 
reader of the present day it may Sell seem a little on the long side. 


The Boundaries of Science. By Jonn MaoMunaAY. London: Faber and 
Faber, Ltd. 1939. Pp. 268. 7s. 6d. net. 


A Bibliography of Psychological and Experimental Aesthetics, 1864-1937. 
By ALBERT В. CHANDLER and Epwarp М. ВАвмнАвВТ. University 
of California Press (England: Cambridge University Press). 1938. 
Pp. 189. 9s. net. 


The Group Mind. By W. MoDouaarL. Cambridge University Press. 
1939. Рр. 304. Ts. 6d. net. A cheap edition of McDougall’s well- : 
known treatise. 





Défense de la Vie. Par Louis VrAnLE. Paris: Félix Aloan. 1938. Pp. 166. 
16 fr. 


La Conduite Humaine et les Valeurs Idéales. Par Dominique PARODI. 
Paris: Félix Alcan. 1939. Pp. 138. 15 fr. 


Avoir une Ame. Par ÉrrgeNNE Souri. Paris: Société d'édition les 
belles lettres. 1938. Pp. 141. 
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a THE RELATION OF COGNITION AND PHANTASY 
Е IN CHILDREN. 


aoe By М. D. VERNON | 
1 From the Cambridge Psychological Laboratory 


PARTI 
I. Introduction (pp. 273-275). 
П. Method of experiment (pp. 275-278). 
' ПІ. Nórmal cognition and phantasy (рр. 278-294). 
(1) Perception and immediate recall of meaningful pictures (pp. 278-283). 
(2) Perception of meaningless designs (pp. 283-287). 
(3) Free construction (pp. 288-294). 
| References (р. 294). 


К | І. I&TRODUOTION 


" v 
“Ir has been shown by Ruth Griffiths, in her book Imagination in Early 
Childhood (5), that the little child, of five yeafs or thereabouts, is not able, 
to think coherently and logically for moze than a very short space of 
time. To deal with the many complicated emotional problems which he 
encounters, he uses the method of phantasy; that is to say, these problems 
and the people and situations they involve are represented in the child’s 
mind symbolically, in a series of images. The phantasy of the little child 
18 to a great extent divorced from reality, in the same way as is the adult 
po dream; the situations and activities that occur have a ‘magic’ quality— 
they are not such as could happen in ordinary life, although they symbol- 
ize something that could or has happened. But Ruth Griffiths maintains 
that if the child is given suitable opportunities for expressing overtly and 
working out his phantasied emotional problems, in stories, drawings, eto., 
they will become progressively ‘real’-ized. Also the child will become 
more fully aware of them, and they will be less dissociated from the rest 
of the personality, particularly from his cognitive activities. 

Children, and particularly slightly older children, spontaneously ex- 
press their phantasied wishes in imaginative play. Some plays of this 
kind have been fully examined and described by Margaret Lowenfeld in 
Play in Childhood(1). Among these children the ‘magic’ and symbolic 
elements of the phantasy were still very sttong. А rather more ‘real’-ized 
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type of imaginative play is observed in the ‘robber’ and ‘desert island’ * 
play of small boys, and the ‘home-making’, ‘doll-nursing’ and ‘school- 
teaching’ play of little girls. 

The typical childish phantasy is of the kind termed by Jung ' passive 
phantasy (8); it represents an irruption into consciousness of some un- ' 
conscious mental process, the attitude towards it of the conscious indivi- 
dual being almost wholly passive. Thus it is ‘self-active’, and in the. 
nature of a psychic ‘automatism’. It seems probable that the adolescent з | 
day-dream or ‘castle-in-the-air’ is of the same nature, although its 

‘manifest content’ is much more highly socialized than that of the 
childish phantasy. That is to say, the underlying wishes and desires are 
expressed ih a form which is more or less completely ‘real’-ized and 
non-magical, although their fundamental nature 1s the same as that of 
the childish wish. 

But in the older child and the adult there appears in imaginative 
activity the ‘active phantasy’ of Jung(6). Here the conscious mind 
actively participates in selecting elements perceived intuitively in the 
unconscious mental contents, developing, rearranging and synthesizing 
them into the imaginative construction. Conscious cognitive activity 
necessarily plays a large part in such processes; and more especially in 
the imaginative interpretation of the constructions of others. Such 
imaginative interpretations can frequently be obtained from older children 
and adults if they are shown a picture and asked: “Tell me about it.” 
But their responses will not as a rule be based upon simple perception and 
description of what is portrayed in the picture. Perception will be followed 
by imaginative reconstruction of situations and emotional states which 
the individual may never have experienced except in phantasy. 

It 18 quite clear, however, from the work of Binet а), Ségers(8) and 
others, that young children are incapable of this type of ‘interpretation’ 
(the term is Binet’s); the actual age at which it appears is a matter of 
some disagreement, and will be discussed more fully below. But at some 
time or other in the development of the normal individual, unconscious 
mental contents cease to appear in waking life in the form of ‘self-active’ 
phantasy, though gtill manifesting themselves in their original symbolic 
and ‘magic’ form in.dreams. (They may also appear in the adolescent 
‘castle-in-the-air’, though possibly this is to some extent a pathological 
form.) Their normal mode of expression in waking life is in imaginative 

1 This term does not seem to bb a good one, since the ‘ pasarve’ phantasy is characteristic- 
ally ‘self-active’. Therefore as far as possible we shall uge the term *gelf-aotive' phantasy , 
callmg Jung’s ‘active phantasy’ (q.v.), ‘imaginative’. 
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activity (in its widest sense), where they are called forth intuitively, 
consciously selected and finally integrated with the relevant cognitive 
"contents. The aim of this paper is to endeavour to demonstrate this 
process and to trace the steps by which it occurs. To this end, a study was 
* made of the cognition and phantaay of children ranging in age from seven 
to twelve or thirteen—the age range during which a transition from the 
, self-active’ to the imaginatively used phantasy may be expected to occur. 
` Moreover, a number of children attending psychological clinics were also 
studied. It is clear from the work of Lowenfeld (7) that the phantasies of 
these children frequently do not develop in a normal way; and it seemed 
that this abnormal development, and its si aati might throw some 
light on the normal processes. 

The cognitive and phantasy processes to be studied centred in the 
main about the perception of rather complex pictures, and the verbal 
response given when the child was asked: “Tell me about this picture.” 
This type of activity was chosen because it provided an objective contro 
of the cognitive (perceptual) processes, but at the same time gave scop 
for imaginative activity. Also, as we shall see below, it often allowe 
the appearance of the childish ‘self-active’ phantasy. Certain other types 
of activity were also studied, to supplement | the above. (1) and (3) were 
' introduced to give further opportunities for ‘the expression of phantasy; 
(2) was intended as a check on the child’s cegnitive abilities i in non-verbal 
activity: 

(1) Verbal description from immediate memory of visually perceived 
meaningless, non-representational presentations; 

(2) Reproduction of pictures from immediate memory, by arranging 
figures in the positions occupied by them in the original presentation; 

(3) Free construction of pictures, ie. the child arranged figures to 
make an imaginary picture. 







II. METHOD or EXPERIMENT 


"There were two main experiments, carried out with different groups 
of ordinary school children and of children attending psychological clinics 
for some form of emotional maladjustment or behaviour difficulty. 

Experiment A. In the first experiment, a series of coloured designs, 
each 5х4 in., was presented to each child by means of a tachistoscope. 
This instrument is fully described in the Appendix to Part II of this 
paper. Here it suffices to say that it was of the Dodge type(4); and that 

1 It would seem possible that the ‘school-teaching’, ‘home-making’ and ‘doll-nuraing’ 
type of play mentioned above may show one form of this imaginative activity. 
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the designs were seen binocularly, for a duration of 1-8 sec., at a distance 
of about 2 ft. Rigid fixation and an exact position of the head were 
unnecessary, but the child was given a warning signal before each 
presentation. He was instructed to “tell me about these pictures”, and 
his responses were recorded verbatim. 


The series consisted of six groups, lettered A-F, each of four designs numbered 
1—4. In each group, 1 was а meaningful representation of a scene of real objecta; 
2 waa a semi-diagrammatio representation of the same scene in approximately the 
same colours; 3 was much more distorted and meaningless, and usually differently 
coloured, but still bore some resemblance to 1; 4 consisted of irregularly shaped 
patches of colour. Fig. 1 1s an uncoloured reproduction of B 1-4. The other meaningful 
pictures were as follows: | | 

A: two boys running along a path down a hill; 

С: & house with a wall and a hedge round it and a tree on either side of it; 

D: a harbour with a jetty and lighthouse, and four sailing boats on the sea; 

E: a man punting a boat across a river; 

Е: two archers in green mediaeval costume shooting. 

To half the children (approximately) the designs were presented in the order: 
Al, 2, 3, 4, B4, 3, 2, 1, C1, 2, 3, 4, D4, 3, 2, 1, Е1, 2, 3, 4, F4, 3, 2, 1; and to the 
other half in the reverse order. Thus the responses to half of the semi-meaningful and 
meaningless designs were to some extent suggested by the preceding meaningful 
designs; while with the other half this suggestion was lacking. 

The subjects were: 20 children aged 7-8 (group I) and 20 aged 10-11 (group Ц) 
from a secondary school; and 12 aged 7-9 (group I) and 15 aged 10-13 (group IT) of 
children atténding a psychological clinic. The former carried out the experiments at 
their school, the latter at the clinio. 


Experiment В. In the main part of the experiment, there was the 
following procedure: 


(1) A large coloured picture, 25 by 20 in., of a scene in a farmyard (called the 
Farmyard) waa presented to the child, who was instructed: “I want you to look at this 
picture and tell me all you can about i5." All responses to this and subsequent 
presentations were recorded verbatim. 

(2) The child was instructed: “T am going to show you & picture for a short time, 
and I want you to look at it carefully and tell me afterwards all you can remember 
about it." He was then shown a picture of similar size BE в, ну ш а public house 
(called the Tavern Brawl), for a period of $ min. 


(8) The child was instructed: “І am going to show you another picture for a short 
time, and afterwards I am going to give you some little figures just like the ones in the 
picture; and I want you to arrange*them on a piece of paper in the same places as 
they were in, in the picture." He was shown a picture of a milkman’s horse running 
away (called the Runaway Horse) for a period of $ min. Then he was given painted 
cardboard figures, replicas of those in the picture, and a sheet of paper painted in the 
same way as the background of the picture. After he had arranged the figures, he was 
instructed: ‘‘Now tell me about this picture.” 
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(4) The child was instructed: “Now I am going to give you some more little figures 
and another piece of райег, and I want you to arrange them во as to make a picture— 
any kind of picture you like. You needn’t use all the figures—just take the ones you 
want." He was then given a sheet of paper painted to resemble a green field with a 
blue sky above, and painted cardboard figures of: Five white men (two of them with 
rifles), three Indians, two women, three children, four horses, six dogs, six farmyard 
animals, seven wild animals and віх trees. (Some impression of these animals and the 
way ш which they were arranged can be gained from Fig. 2, р. 201.) After the child 
had arranged them to his satisfaction (in what 18 referred to subsequently as a free 
construction), he was instructed: “Now tell me about it; what is it a picture of?” 

The subjecte were: 28 children aged 11 from a county senior school, and 14 
children aged 9-11 (also one of 7 and another of 13) from a psychological clinic. 

In a preliminary experiment, a picture of a medieval stag-hunt was used instead 
of the Runaway Horse for memory reconstruction (3); and the Runaway Horse was 

, used for description from memory (2). The subjects were five 7-year-olds, ten 8-year- 
olds and six 9-year-olds from a county junior and infants’ school. 

These experiments were conducted in the children’s schools or clinic respectively. 


ПТ. NORMAL COGNITION AND PHANTASY 
(1) Perception and immediate recall of meaningful pictures 

‚14 was found by Binet) that three successive stages could be dis- 
tinguished in the verbal responses of the child to the perception of fairly 
complicated pictures. At three years old, the child merely enumerated the 
objects which he observed ip the picture. "At seven years the normal 
child described the picture and its more obvious qualities; and as he grew 
older he included a simple description of the actions of the people de- 
picted. But it was not until fifteen years of age that the child could really 
understand what was happening and interpret the picture fully. Binet’s 
pictures, however, were of rather unusual and distressing scenes, the full 
emotional content of which would be difficult for a pre-adolescent to 
understand and interpret. In the latest Terman-Merrill revision of the 
Binet-Simon tests (9), pictures are used which are more within the child's 
experience, and enumeration, description and interpretation are expected 
fromthe normal child of three-and-a-half, six and twelve years respectively. 
Ségers (8), using a picture of a sick child, its mother and the doctor, found 
that interpretation was fairly well established at eleven years. Table I 
shows Séger’s figures for the number of children at various ages giving 
simple enumeration, complex enumeration (characterized by more com- 
plete responses occasionally related to each other), description and inter- 
pretation. Between six and ten years, the descriptions became generally 
fuller; figures of people were more clearly distinguished, and the back- 
ground and. irrelevant details, often described by the younger children, 
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Table I ; 
u No. of children giving 
DS — 
‘Simple Complex Interpreta- 
Age 1n years enumerations enumerations Description tion 
3— 4 10 0 0 0 
4-6 9 1 0 0 
5-6 4 6 0 0 
6-7 2 2 6 0 
7- 8 3 2 5 0 
8- 9 2 1 7 0 
9-10 1 0 7 2 
10-11 1 2 6 1 
11—12 0 2 1 7 


were omitted. Though the number of children studied was small, it is 
clear from the Table that Ségers’s figures agree well with the Terman- 
Merrill revision. There will be little interpretation before ten years, and 
an appreciable number of children will continue to enumerate until eight 
or nine, and even older. 

It might therefore be expected that enumeration would occur among 
the younger children described in this paper, though it would not be 
common; and that interpretation would begin to appear among the older 
ones. The first expectation is fulfilled by the school children! of Exp. А. 
In three cases there was a fair amount of enumeration, but it was fairly 
complex: “А house with а wall and a gate and a path”; and description 
also occurred: “Two little boys running down a hill." -Among the school 
children in Exp. B enumeration was more common; 50% even of the 
eleven-year-olds gave enumerative responses. This result was partly dueto 
the fact that the intelligence of the Exp. B school children was lower on 
the average than that of the Exp. À school children. But ten of the 
fourteen enumerators in Exp. B had been marked A on an intelligence 
test; whereas of the nine children in the group who had been marked B, 
only four were enumerators. Clearly, then, other factors were at work 
besides intelligence. 

It appears from Table II that the response was to a considerable 
extent a function of the picture shown. Picture (1), the Farmyard, was в 
rather static picture, lacking in exciting incident. Picture (2), the Tavern 
Brawl, for the eleven-year-olds, and the Runaway Horse for the younger 
children, was not only more exciting and dramatic; but also it depicted 
a central unifying incident, rather than a collection of minor details. The 
children were interested in the picture, and their interest aroused a more 


The clinic children also attended school; but 1t 18 нЕ to refer to the non-clinie 
children as ‘the school children’. 
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intelligent manner of response. Moreover, they were required to respond 
to picture (2) from memory and picture (1) from immediate observation. 
Thus even the slower and lazier child was obliged to formulate his response 
in the manner most easily remembered; and probably a brief description 
clinched his recollections more clearly in his mind than did a list of minor 
details. 


Table II 
No. of enumerative responses to 
Pioture (1) Pioture (2) 
Age in No. in 
years group No. % No. % 
7 5 4 80 2 40 
8 10 8 80 3 30 
9 6 3 50 0 0 
il 28 14 50 Б] п 


We may conclude, then, that the majority of children of these ages 
(see Table II) will give to a normally interesting picture, recalled im- 
mediately, a descriptive rather than an enumerative response; though 
there is a tendency for the slower and lazier child to resort to enumeration 
when neither his interest nor his powers of observation and recall are 
aroused. The eight children who gave enumerative responses to picture (2) 
ав well as to picture (1) were either of low intelligence, or showed definite 
signs of emotional maladjustment such as will be described in § IV in 
Part П. For the moment it suffices to say that enumerative responses in 
children of these ages may be a function of emotional maladjustment, 
rather than of low intelligence. 

It has already been noted that as the child grows older his descriptions 
become fuller, more accurate, with more description of movement, and 
the irrelevant detail becomes suppressed. There is, however, one particular 
type of description which should be noted, because it is frequent even 
among normal thildren. This for the sake of convenience is called desig- 
nation, though perhaps it approaches the syncretism described by 
Claparéde(s). I have called it designation because it gives the impression 
that the child is simply giving a title to the picture. It may consist of a 
single word, e.g. H garden”, “snakes”, “hill” ; or of a short phrase: “Some 
little boys running": “Some black-coloured hills”. It gives the hearer 
the impression that tHe child has, so to speak, put the matter in a nut- 
shell; the subject is exhausted and there is no more to say about it. 
Whereas in complex enumeration, which it resembles to some extent, the 
child will drift on from one detail to another; there seems no reason why 
he should stop, because he may quite well begin again at the beginning 
and carefully repeat himself. 
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In Exp. A eight of the younger school children (group I) and eight of 
the older (group П) (40 % of each group) gave a cofisiderable number of 
designatory responses. This type of response was not merely a function 
of intelligence, since some of these children were of good intelligence, and 
others rather below normal. It can hardly be called an abnormal type of 
response, since it occurred with such frequency. At the same time, it 
appeared possible that it was connected with a definite inhibition of 
cognitive activity, caused in some cases by mental or physical subnorm- 
ality, but in others by emotional resistances of an aggressive kind. We 
shall return to the subject in $ ТУ. 

It is not easy to establish the point at which description is superseded 

‚Ьу interpretation. It was found almost impossible to draw a hard and 
fast line with the rather simple meaningful pictures of Exp. A. The activi- 
ties of the people in these pictures were clear and obvious, and a descrip- 
tion of them generally included such interpretation as was possible. 
Certain of the clinic children, it is true, ascribed emotions and emotional 
expression to some of the people in the pictures, but these seemed mostly 
to be pure inventions—there was nothing in the pictures themselves to 
suggest them. However there was one type of response, that given by 
Katharine H. (see p. 287), which seemed to suggest the heginning of inter- 
pretation; we shall return to that shortly. * 

More elaborate pictures were shown in, Exp. В. It is true that the 
picture of the Farmyard did not perhaps give much scope for interpreta- 
tion, though it was expected that an intelligent child might point out that 
it represented an evening scene, with the cows coming home to be milked 
and the horses to be stabled; a scene very familiar to the country school 
children. In point of fact, only one response seemed to be of this kind: 
“Looks like a farmyard picture; ...the man looks as if he’s going to feed 
the cows; one of the boys is going to take the cows in; the horses look as 
if they're coming home from work" (May C., age 11). Five other eleven- 
year-olds gave responses which showed attempts to expand and interpret 
part of the picture, e.g. “the man's going to milk the cows", “men 
taking the horses back to the stables", etc. Of the younger children, 
three nine-year-olds and two eight-year-olds also gave partial inter- 
pretations. 

The kind of interpretation that might be expeoted from an adult of 
the Tavern Brawl would be: 


It’s a public house; two men (dagoes) have started a drunken quarrel and are 
going to attack each other with knives, but they are forcibly restrained by three 
sailors; the barman and barmaid are much alarmed by what is happening. 
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None of the children gave as coherent an interpretation as this; the best 
was given by one ofthe clinic childrén, Joan M. (age 11-6, 1.9. 105): 

It’s в public house; lady was serving behind the bar; two gipsies with knives 
causing trouble; three more men settling the trouble and gomg to throw them out; 
they're throwing glasses, and the beer’s upset! on the floor, and the stool’s upset as 
well; a bottle on the counter; men that are helping to settle the trouble got high boots 
on; lady behind the counter got a shawl on and looks worried. 

Thirteen of the school children (46 %) gave partial interpretations which 
were less complete and coherent than this. Thus it appeared that these 
children, even though they had some understanding of the activities 
represented in this picture and could give partial interpretations of them, 
were not able.to group their impressions in such a way as to obtain a 
general understanding and give an interpretation of the picture as а, 
whole. 

The expected interpretation of the Runaway Horse would be: 

The milkman has been delivering milk and leaving his horse and cart standing in 
the road; the horse has been frightened by a barking dog and has bolted, with the 
milkman running after him and trying to catch him; two children playing in the road 
have just managed to get clear, although the little girl has tumbled in the gutter; just 
at this moment a youth has rushed out of the house and is stopping the horse. 
Here five of the clinic children had a fairly general understanding of the 
picture. The best interpretation was given by Stanley Н. (age 10-1. 
1.9. 96): . 

A milk cart and horse’s been frightened away down the street and the milkman’s 
running after him; a lady is looking out of the window, and a lady is coming out of the 
door, and а man come out of the door; he’s stopped the horse; little girl’s hurt herself; 
the dog kept on barking and made the horse run; the other boy’s running away in case 
he might get hurt by the horse. Ў 

The older school children did not describe this picture. But the 
younger ones seemed to understand fairly well that the milkman’s horse 
жав running away, though rather fewer mentioned the fact that the man 
was stopping it. It appears, then, that with a suitable type of picture 
interpretation of a kind can begin at ten or eleven. 

But one is struck by the fact that even children such as Stanley H., 
who seemed to understand the picture to the extent of knowing what was 
happening in it, did pot, as most adults would, begin with the essential 
points and add the less important ones later. Thus with the Tavern 
Brawl, spilt beer and overturned tables and chairs were more emphasized 
than the men fighting. Again with the Runaway Horse, the women 


1 The ‘spilt beer’ was mentioned by most of the children, and seemed to impress them 
more than anything else in the picture. 
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looking out of the houses were frequently mentioned before the man 
stopping the horse—and indeed he was sometimes omitted altogether. 
It seems that the child has some general idea of what is going on, but 
becomes confused by the detail and cannot formulate the essential points 
clearly ; во that his response can hardly be called ' interpretation’ in Binet’s 
sense of the word. Certainly none of these responses were as advanced 
and coherent as that quoted by Ségers ( (8), р. 729) for an eleven-year-old 
child. On the other hand the children’s impressions of the picture were 
usually clear and accurate enough for them to reconstruct the picture 
from memory. Only five of the eleven-year-old schoolchildren (18 %) placed 
the figures in such a way in their reconstructions as to show they quite 
obviously had not grasped the essential features of the picture. It seems 

” probable that the child when responding verbally is confused between 
what he actually perceives and by the phantasied elaborations of the 
cognized theme, as to the further activities and the emotions of the people 
depicted. He has not yet reached the stage at which he can make 
appropriate selections from the contents of his phantasies, and combine 
them suitably with cognitive material to produce a coherent ‘inter- 
pretation’ of the picture as a whole. 


(2) Perception of meaningless designs 

It has been shown that the majority of the school children in both age 
groups used some type of description in responding to the meaningful 
pictures in Exp. A. The descriptions were much fuller in some cases than 
in others, containing sometimes more description of activities, in others 
more details about colour, objetts in the background, etc. But these 
descriptions were accurate in that no actual inventions were introduced 
by these children. We shall see in Part II of this paper that it was 
characteristic of some of the clinic children to introduce inventions! in 
responding to meaningful pictures. 

But when the designs were more or less meaningless and did not 
represent real objects and people, a great deal of invention occurred, in 
fact clearly it was the normal type of response to this kind of material. 
Particularly was this the case with the designs numbered 2 which were 
only semi-diagrammatic, and did resemble pictures of real objects. It will 
be seen from Table IIT that almost alf the children named some object 

1 The word ‘invention’ is used for any feature mentioned in the response which was not 
derived entirely from the unmediate objective presentatibn. Thus in certain cases inventions 


were wholly or in part derived from recollectaons of previous percepts, while in others they 
were completely spontaneous and original (see below). 
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or person suggested to them by presentations of this kind. And even 
with the much more diagrammatic designs of the kind numbered 3 and 4, 
leas than 20% of thb responses were purely objective descriptions of 
shapes and colours, with no allusion to anything representational. The 
older children in group II were slightly, but only very slightly, more 
accurate in this respect. However, it did appear that the "effort after 
meaning" (Bartlett()) decreased somewhat with the less pictorial 


designs. 


Table ПТ 
% of responses containing inventions to 
designs numbered 
ee 
Group 2 3 4 
I 98 84 81 
п 98 82 78 


As with the meaningful pictures, we find the younger children 
responding enumeratively with strings of names: "trees, grass, rocks, 
clouds", etc. The designs numbered 2 and 3 were often called “men”, 
“boys”, “people”, “figures”, “animals”. As the children grew older the 
responses became more descriptive and simple actions were assigned to 
.the people and animals. These designs did of course resemble the meaning- 
ful pictures in the series, so that to some extent people and actions were 
suggested beforehand. But it did seem that much spontaneous invention 
was occurring which was not merely, or mainly, suggested by the 
meaningful pictures, but proceeded from subjective phantasies. It was 
possible to differentiate roughly between those inventions which were 
‘derived’ directly from the meaningful pictures which immediately 
preceded them; those which were ‘similar’ to the objects in the meaning- 
ful picture of the same group, although the child did not see the latter until 
afterwards; and those which were entirely ‘original’. The numbers are 
given in Table IV. It is clear that with the presentations numbered 2, 
‘derived’ and ‘similar’ responses were much more frequent than 
‘original’; with the more diagrammatic presentations, 3 and 4, ‘original’ 
interpretations became more frequent than the other types of invention. 
But we cannot be certain that even the ‘derived’ inventions were entirely 
free from ‘original’ "invention and based purely upon the child's recol- ` 
lections of previous percepts; indeed it is much more probable that spon- 
taneous elaboration did enter into them to some extent. Particularly the 
tendency to invent men and animals seemed to operate almost through- 
out. Table V shows the number of responses containing invented men, 


33 66 


animals and animated objects such as “ghosts”, “scarecrows”, moving 
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, Table IV 
No of inventions опв per din 
^ Group I Group n 
Design ee ee 
no. Original Similar Derived Total Original Similar Derived Total 
$ 2 1.9 6-6 6-0 14:5 14 7.6 6-1 15-1 
3 44 2:1 3-1 9-6 44 2-0 3-1 9-5 
4 6-5 0-1 0-5 Tl 7.2 0.2 0-6 8-0 
“Total for school 12-8 8-8 9-6 31.2 18:0 9-8 9-8 32-6 
dren ` $ 
Total for climo 17-3 9-3 13-4 40-0 12-0 10-3 11-4 33-7 
children 
Fable ү 
% of responses соп inventions of men, animals, eto., ` 
eign let lettered 
Design i 
n. А BO D E Е 
^ Group I 

95 70 0 0 100 100 

3 70 0 0 о 25 65 

4 45 0 55 0 15 50 

Group П | 

3 100 90 0 . 0 100 100 

3 90 15 0 0 46 85 

4 35 0 30 5 35 55 


“things” and “figures”. The only group to produce no inventions of this 
kind was the D group. D1 was a picture of boats in a harbour, D2 and 3 
showed geometrical shapes and patches of various kinds, and D4 соп- 
tained irregular splashes of colour which apparently did not suggest any 
animal shapes—though the response, “а lot of washing blown up high”, 
shows human influence. (The response to D3, “a flood—just the tops of . 
houses", demonstrates clearly the gompromise between the percept of 

D3, the recollection of D1, and phantasy elaboration.) Again, although 
C2 and 3 were geometric in design and produced по animal inventions, 
C4 contained twirly black lines which suggested “snakes”, “monsters”, 
“dragons” and “ghosts”. These and other similar inventions apparently 
proceeded not so much from recollections of things previously perceived 
and experienced, but from phantasies of rather uncanny animals, moving 
in rather a frightening manner; such phantasies seemed ever present with 
many of these children. Thus “snakes”, “dragons” and "ghosts" were 
"having a fight"; there were “two blackies—one’s jumping over the 
other”; “a quarrel, with black men т”; “а snake on the hill and a swan 
flying, and the snake was jumping up to try and kill it”. Even when the 
child could not perceive anything in the objective presentation which 
could be definitely named, he gave reports such as: “black things, jump- 
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ing by some rocks and banks”; “black things jumping over each other ; 


"somebody had рођ a cover over them”; “something sitting on a 
mushroom”; “black ‘horse thing—and two people riding 1t”; “‘they’re 
looking at'something". 

Now itis clear from these responses that the children did not introduce 
ав inventions merely the ordinary men and animals and activities familiar 
in their everyday life. There was obviously a suggestion of ‘magic’—of 
creatures and activities, more familiar in dreams than in waking life. The 
child’s ‘self-active’ phantasies seemed to be waiting ready to be intro- 
duced in any favourable situation with an appropriate setting. The 


‘amount of phantasy production was kept within limits by what he 


actually perceived. Thus both the number and nature of these phantastic 
inventions were limited. Very few of them seemed to have lost all trace of 
resemblance to the original presentation, though Michael W.’s response 
to B2 (see Fig. 1) came near it: “ An aeroplane and three little men; green 
and all colours, and a path; they’ve got a piece of rope and it was tied 
on the tail of an aeroplane—I think it was an aeroplane, or the shadow 
of an aeroplane.” We shall find more responses of this kind among the 
clinic children. But since the phantasy material was in general limited, 
it 18 not possible at this stage to analyse its nature and content in any 
detail. It can only be said that: 

(a) It deals in the main with living creatutes. These are sometimes 
people or familiar animals; but often more or less ‘magical’ animals 
(snakes, ghosts, dragons, etc.); and sometimes mysterious and nameless 


, "things" or “figures”. 


(b) These creatures are often engaged in some rather dangerous or 


suspicious oceupation—" fighting” “cutting each other”, “jumping ip 
at” or “over each other", “running after each other”, or just “looking at 
each other". : ET 

But most of the children realized to some extent that they were 
introducing inventions into their responses, and that the latter were not 
exact accounts of the objective presentations. It is true that one or two 
of the younger and least intelligent children produced straightforward 
inventions without any verbal qualification to indicate that they were 
aware of anything incongruous or not strictly objective in their response. 
Two others also gave straightfotward inventions, but these seemed to 
proceed from superficiality of observation, resulting from lack of effort or 
of co-operation; that is to gay, the perceptual element was reduced to & 
minimum and the response was based almost entirely upon phantasy. 
This phenomenon appeared more clearly among the clinic children. 
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The shghtly older children qualified their inventions by using the 
terms: “Зоте very funny things"; “queer”; “с у”; “squiggly”; 
etc. This seemed to indicate their recognition that the objective presenta- 
tion did not contain exact representations of the жеп and animals which 
they reported. At а rather older stage “like” and “sort of” were intro- 
duced as qualifications, and later the response might take the form of a 
query : ^ Was it a pathway up by the hill?” Or sometimes the response in- 
dicated that perception and phantasy existed side by side, but separated, 
with no interrelationship between them; thus: “‘ Another bluesky and some 
black streaky stuff and lots of other colours all round”; “yellow and red 
and brown and black and all colours, crinkly things, like dragons again". 

There were those who introduced little or no invention of any kind. 
Two such cases were superficial observers who responded perfunctorily 
with “design”, “pattern”, “blocks”, ines", etc. Some of the older and 
more intelligent children, particularly if they were of a rather suspicious 
and criticalturn of mind, called the designs “ bad painting ", “justa muddle 
of colours”, “ painted picture—hadn’t been finished ", ‘‘child’s drawing". 
This seemed to indicate that there was a tendency to introduce phantasy 
which was repressed as being incongruous with actual perception; but 
this tendency was still sufficiently strong to inhibit clear -perception of 
the objective presentation. There were, however, two children who seemed 
to have repressed almost all phantasy, and gave long and accurate 
descriptions of the colours and shapes in the presentations. Such children 
were of the careful, methodical and ‘scientific’ type; but at the same time 
they showed tendencies to over-conscientiousness and a rather compulsive 
use of verbalization. We shall return to this type later. 

Finally there was one child who gave evidence of a really satisfactory 
type of reconciliation between perception and phantasy. Katharine H. 
(age 12-2, 1.9. over 136) was one of the clinic children, not one of the 
ordinary school children. She alone realized that the designs formed a 
progressive series from meaningful pictures through semi-meaningless 
designs to patches of colour. She understood the way in which successive 
presentations became more or less meaningful, thus: (A 1-3) “Two boys 
running down a hil"; “Тһе boys were changed gnd all squiggled"; 
“Looks as if they were beginning to turn into trees". One might say 
that she had reached the stage of теёГ interpretation. For here the 
objective configuration and the imaginative invention were reconciled 
and synthesized, on a basis of rational understanding. 
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(3) Free construction 


So far we have dælt with cognitive activities which were more or less 
closely constrained Ay the necessity of reproducing some particular 
objective presentation. But in Exp. B the school and clinic children were 
given an opportunity of exercising both their purely cognitive abilities 
and also their phantasies in a leas limited fashion. It is true that limita- 
tions were imposed by the nature of the material given them for con- 
struction. But the actual selection and arrangement of this material were 
determined by their tendencies to invention and by the boundaries 
imposed by ideas of reality derived from knowledge and understanding of 
the world outside. 

There appeared to be three main stages in the development of these 
constructions, in general succeeding ‘each other as the child’s age 
increased : 

` A: The youngest school children seemed to make no real attempt at 
construction, but to endeavour to crowd as many of the figures as possible 
into the given space. This was not done simply at random, but quite 
carefully, apparently with some idea of pattern in the arrangement (i.e. 
the figures were sometimes placed in long:straight rows across the back- 
ground). But it was not possible to see any ulterior significance in this 
pattern. Thus A seemed to correspond to the stage of enumeration in 
perception. Four of the seven-year-olds, two of the eight-year-olds and 
one nine-year-old (one-third of the younger school children) produced 
such constructions. | 

В. At the next stage, selection of some kind took place. Either a 
large class of figures was rejected, e.g. all the wild animals, or certain - 
members of each class were selected, and these were grouped in a’ way 
which was meaningful to the child, and which he could sometimes 
describe verbally. Sometimes the significance of the grouping was fairly 
obvious to the experimenter, at other times more difficult to grasp. But 
the arrangement did not form a coherent whole; it was rather a collection 
of segregated figures or groups, each group varying in number from two 
figures upwards. This stage seems to correspond to description and 
partial interpretation in perception. Eleven (42 %) of the younger school 
children were at this stage, and.nineteen (68 95) of the eleven-year-olds. 

C. Atthe highest stage the figures were arranged in a single coherent 
whole—what in fact we should call ‘a picture’; and this was given a 
name and a rational description. Three (14%) of the younger school 
children and nine (32 95) of the eleven-year-olds had reached this stage. 
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It seemed that the transition from stage A to stage B was mainly a 
function of mental age. At stage A the child's ghantasies were too 
incoherent or insufficiently related ‘to his Т, functions to find 
expression in this form of free construction. HitMer the child was not 
fully aware of his phantasies, or his phantasies were dissociated from his 
cognitive activities and the latter insufficiently developed for utilization 
in dealing with the material provided. 

At stage B the child was able to make use of his knowledge of the real 
world in cognizing the material, and his cognitive ability in manipulating 
it; also he could use the latter to express his phantasies. But he could not 
yet make use of phantasy material actively, in unified imaginative 
construction. Thus we find that some children inclined more to the use of 
isolated pieces of recollected experience of the familiar external world. 
Others used the experimental material more or less in symbolic form, to 
express their phantasies; while yet others seemed to hover uneasily be- 
tween the two modes of expression. From the first type came productions 
which appeared similar, and were described in similarfashion, to the partial 
interpretations which were made by the child in his observation of and 
response to pictures. These consisted of a number of groups of people, 
animals, etc., each of which had a meaningful relation. Moreover, there 
was a vague coherence or ‘fittingness’ between the groups—that is to 
say, they were not wildly inconsistent with, each other; but there was no 
complete and logical relationship between them. They were described in 
a set of consecutive but unrelated verbal statements; thus Arthur H. 
among the eleven-year-olds gave: 


In the field all the cattle feeding and racing about. A farmer walking with a little 
girl and a dog. A man shooting with another dog. Two horses racing along. Two pigs 
fighting each other. Two sheep and а man walking. 


Here it appears that the child had a general idea of a country-side with 
people and farm animals engaged in normal activities; but these were only 
very loosely interrelated. No imaginative process had united the separate 
items into an interpretative whole. 

But there were frequent cases in which there was considerable in- 
consistency between the separate groups. Thus Douglas P. gave: 


Driving some horses down to a field. A dog chasing a boy. A boy with his 
elephant. A man and a woman talking. A boy calling his dogs. 


This type of description was sometimes greatly elaborated with much 
Brit. J. Paychol. xxx, 4 20 
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more detail and a larger number of segregated groups. Sometimes it was 
more obviously incgherent, as in the case of Rosemary P.: 


, А man running after\a horse trying to catch it; some people watching on. A man 
trying to shoot something! near the trees. A boy running away from it. A lady going 
to market. 


Again in some cases the child found it easier to give a general name such 
as ‘Zoo’ or ‘Jungle’, to a number of unrelated groups. Thus John P. 
produced seven or eight groups, of men shooting animals, dogs chasing 
sheep and cows, а man chasing a horse, a child with a woman and a dog, 
etc.; and this production was called, after much hesitation, “Game 
hunting”. It seemed probable that some of these items were suggested 
from previous experiences, and were based upon the perception and 
cognizing of something existing in the external world. Other items had 
arisen in phantasy, possibly from association to the more normal items. 
But logical coherence and interrelationship were lacking because the 
child was unable to make active use of the phantasy elements. 

There were other cases in which there seemed to be a definite line, or 
lines, of demarcation between different parts of the construction. Thus 
Kenneth B. described his construction as: 


Wild animals at the back, and a man going after horses, and some sheep and cows , 
and people going across the field. , 


The wild animals, and four men attacking them, were arranged as a 
horizontal strip across the back of the field; in front of this in the centre 
was the man going after the horses; on one side, a man, woman and child 
and two dogs; on the other a man, a dog and some sheep. Here it ap- 
peared that the phantasies about dangerous wild animals and the attack 
on them were pushed to the back of the mind, while ordinary activities 
(man and horses) and peaceful occupations (people, dogs, sheep) were 
segregated from them in the foreground. In other cases the isolation of 
the phantasied danger was evident from the fact that the child described 
the rest of the construction, but made no mention of what was clearly 
an important part of it. Thus Leonard B. called his production, “Meadows 
with sheep and horses and a man about", but did not allude to a man 
shooting a bear, in the middle of the back of the field. Again Bessie М. 
described hers as, "People have come to see that girl; and that’s the 
keeper with his dog", making no mention of the line of wild animals 
placed across the field beltind the people and the dog. 


1 A rather large and ferocious looking cat, several times taken for a wild animal. 
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Finally we may include among the stage В productions one by 
Monica В. in which the dangerous phantasies вее to be gaining the 
upper hand. It was called simply, “Jungle, wih fo animals in it”; 
but the wild animals were arranged in а semi-c&cle round the lonely 


` "figure of a little girl of about the same age as Monica! 


This construction might almost be grouped among the unified 
construotions of stage C, but that it showed a clear lack of contact with 
reality. All those assigned to stage C were to some extent 'real'-ized, 





although they may be divided into those which were mainly derived from 
objective experience, and those which contained a large imaginative 
component. Of the former, the most intelligent and best arranged was 
made by Kathleen B., who described, it as, “Field with some lambs and 
some horses, and a man going to bring in the horses". But in the main 
these productions were rather pedestrian and unimaginative, and possibly 
derived to some extent from the picture of the Farmyard, which the 
children had seen previously. Indeed it is possible that some of them 
contained so little of the unifying imaginative factor that they should 
have been excluded from this stage. The rather popular ‘Jungle’ groups 
gave more scope for imagination. These in general took the form of a 
group of men shooting or chasing wild animals. But sometimes the men 
were right in one corner of the picture (Tony P. (reproduced roughly in 
Fig. 2), John C.); and sometimes they were themselves being chased from 
behind by other animals (Stanley N.). Here clearly the dangerous and 
fear-provoking forces were in the ascendent. Sometimes the forces were 
about equally balanced, however (Derek W., Vincent B.). It may be 
20-2 
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noted that Stanley N. was the only one of these children to mention that 
the men were themselves being attacked by animals. There were also two 
cases in which the\child’s own aggressiveness seemed to be finding 
expression. Thus Роа M. made a “‘field with horses, a man waving а 
whip and frightening them, with a dog”; and Rosemary J. produced: 
“А fox, and some men chasing it” (there were five men, a child and three 
dogs against one fox). 

It is possible to compare stage C in free construction with the inter- 
pretative stage of perception, though at first there may appear to be 
little justification for this comparison, since in interpretation the child is 
compelled to consider carefully the nature of the objective presentation 
in order to interpret it correctly ; while in free construction he can use his 
own imagination freely. But we have already pointed out that even in 
free construction the child may definitely be limited by his ideas of 
reality, i.e. of the kind of activities and situations which are characteristic 
of people and wild and tame animals in the real world. Moreover the 
* child at stage C is not only observing these limitations, but has also 
synthesized his construction into a coherent whole. In the same way 
when he gives an interprefative response to & perceived picture he has 
‘imagined’ into it ideas, situations, activities, which are not actually 
represented there; he has sdlected the appropriate ones in the light of his 
experience of the real world,,and has synthesized them into a coherent 
whole. Thus we conclude that the characteristics of these stages which 
demonstrate the functioning of the fully developed powers of imaginative 
interpretation are: 

(1) The accurate perception and cognition of the objective situation, 
i.e. what is normally called perception (see Vernon (10), pp. 5, 6); 

(2) The phantasying -of more or less emotionally charged situations 
suggested by, and associated from, the percept; 

(3) The active selection from this phantasy material of what is 
relevant to the percept and what is consistent with knowledge and 
experience of the real world (i.e. in accordance with the ‘reality prin- 
ciple’); 

(4) The final synthesis of cognized and phantasy material so that the 
response consists of ап integrated whole containing what is essential and 
relevant both of the immediate percept and of the appropriate phantasy 
material; less important features being relegated to the background and 
unimportant detail being gltogether omitted. 

In perception of a picture the response is determined to a considerable 
extent by (1). In free construction, (1) is limited to the perception of the 
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figures and the background sheet of paper, and the response is determined 
to a much greater extent by (2). But in both cases, (3Jand (4) are essential 
in а response at the stage C or interpretative f 

Stage B and the level of description and partial interpretation are 
generally characterized by (1) and (2) above, but (3) and (4) are more or 
less incomplete. That is to say, as a rule perception is fairly accurate, and 
can be reported clearly, as in description. ‘Self-active’ phantasy also 
occurs when there are inventions, and in partial interpretation; this can 
be described verbally, but cannot be unified with the perceptual material. 
The response may thus contain perceived and phantasied material side by 
side, either unrelated or in conflict with each other. Since the phantasy 
is ‘self-active’, it is not selected or controlled cognitively; thus no real 
synthesis between cognitive and phantasy elements can occur. 

But it appeared that the absence of imaginative interpretation was to 
some-extent a function of the objective presentation. Clearly it would be 
difficult for even an intelligent adult to produce an imaginative inter- 
pretation of a picture which was in the main a collection of minor details, 
and gave little opportunity for the exercise of imagination. And with 
such a picture, the child may confine himself to objective description. Or 
such description may occur when the child is for some reason or other 
unable to express his phantasies, or has completely repressed them. On 
the other hand there are cases, and we shall describe more of them in 
Section IV of Part II, where accurate perception and contact with reality 
are at a minimum, and the response is mainly the result of ‘self-active’ 
phantasies, containing little of the perceptual element. Thus the ap- 
pearance of descriptive responses or stage B constructions may be due 
to: . 

(a) Lack of maturation through age; i.e. they are characteristic of the 
normal child of less than about ten years; 

(b) Unsuitable perceptual material; 

(c) Failure of cognitive ability or phantasy, or both, to develop 
normally through some emotional maladjustment. 

Tt is less easy to understand the nature of the response at the stage A 

and enumerative levels. Verbal communication is difficult at this level. 
Thus we cannot be sure'if the phantasies are themselves so incoherent that 
the child is not fully aware of them; ofr if the cognitive abilities are 
insufficiently developed to be used in expressing them. Clearly the careful 
but apparently meaningless arfangement of objects in free construction 
is closely analogous to the listing of names of objects in enumeration. We 
can only conclude that the child is trying out its recently developed 
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cognitive skills (since naming objects is the ‘earliest form of language) 
without at present being able to use them for the expression of symboli- 
cally imaged phantdpies. As soon as the child begins to draw inferences 
from its observations*as to the actions and emotions of the people, ete., 
depicted in a static picture, and to formulate these in words, a real link 
has been formed between conscious cognitive activities and phantasy 
processes. 

Tt may be objected thatthe five-year-old childrenstudied by Griffiths (5) 
were able to express their phantasies in words and in other activities such 
as drawing. Thus it seems that the child can use such techniques for 
expressing phantasy even when quite little. But apparently only an older 
child can use them to describe synthesized phantasy and cognitive 
material. The phantasy material can appear in words and in constructive 
activities, but it is much more difficult for the child to use it deliberately, 
to employ it consciously and only when it is fully congruent with his 
perceptions and knowledge of reality. We may suppose, and this would 
agree with the conclusions of Griffiths, that it is by expressing his ‘self- 
active’ phantasies in words (such as we have encountered in the ‘partial’ 
interpretations) that the child becomes more fully conscious of them; and 
is thus enabled to observe them, and finally to select and make use of 
them in imaginative interpretation and construction. 
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I. PLACE AND ТУРЕ QF SUBJECT 


THE experiments about to be described were carried out'among the 
native population of the Umanak district of West Greenland; during the 
summer of 1938. In this district, the admixture of European (especially 
Danish) blood is so strong that it is doubtful whether any pure Eskimos 
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remain. The natives call themselves “Greenlanders”, а term which will 
be used throughout this paper. 

Under the Danish administration, whose ideal is a well-planned and 
carefully sheltered ition from the original type of Eskimo com- 
munity to a form of European civilization suited to the country and its 
inhabitants, all West Greenlanders are Christianized, have churches, 
schools and a medical service, and enjoy some degree of representative 
self-government. Most of the subjects who volunteered for these experi- 
ments had attended, or were attending, primary schools where reading 
and writing in the Greenlandic dialect of Eskimo, a little Danish, 
arithmetic, history and geography are taught, and some, such as ad- 
ministrative employees and ‘catechists’, or native teachers, had received 
a secondary education. 

The experiments were carried out in Umanak, the administrative 
centre and chief trading station of the district, and in the two outposts 
of Igdlorssuit and Qaersut. The two hundred Greenlanders in Umanak 
are much in contact with white people, for from fifteen to twenty Danes 
reside there permanently, and in the summer ships from Denmark call 
at frequent intervals. In each of the outposts, on the other hand, there’ 
is only one Dane, the trader, and the majority of the population seldom 
have dealings with, or even $ee, any white man other than him. 


П. Am ÔF THE EXPERIMENTS 


The experiments have two aims, of which the first is the more 
important: 
(1) It is contended by Lévy-Bruhla) that primitive people think 
, differently from normal civilized persons, in the sense that their mental 
processes, as such, are essentially different. The way in which primitive 
man interprets the universe of his experience is contrasted sharply with 
the manner in which modern scientists and philosophers deal with this 
problem, and the conclusion is reached that primitive man's thinking is 
pre-logical, emotional, mystical and self-contradictory. The very most 
which Lévy-Bruhl succeeds in proving, however, is that primitive man 
does not employ certain logical criteria of truth and falsity, and no real 
evidence is brought forward to show that his thinking, as a mental 
process, is psychologically different from that of the scientist or philo- 
sopher. The present experiments are designed to investigate whether or 
not, when normal civilized persons and a relatively primitive people are 
faced with a certain type of problem, they think in exactly the same way. 
Lévy-Bruhl, of course, carefully confines his statements to primitives 
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untouched by European culture. Of the Greenlanders, however, Schultz- 
Lorenzen has written (@), р. 210): “The Eskimo mind has kept its 
peculiar primitive character unchanged. ..it holdg its ideas and groups 
of ideas as juxtaposed factors. It is unable to jg¢in them in a unity.... 
The Greenlander has no difficulty in keeping in his mind considerable 
contradiction and contrasts.” f 

(ii) Experiments of a similar type(3,4), carried out with various social 
groups in England, have shown some interesting differences in the 
nature, frequency and distribution of conventionalized opinion con- 
cerning social behaviour. In some of the Greenland experiments, there- 
fore, the opportunity was taken to invent and use material likely to 
elicit from the Greenlanders some expression of opinion concerning their 
attitude to, and working relationships with, Europeans. 


III. MATERIAL AND METHOD 


The material used consists of a number of "incomplete situations" 
(see (3)), in each of which the issue turns on the actions of two or more 
pergons or groups of persons. The situations, examples of which are 
printed below, are left incomplete, but a number of clues are given which 
indicate possible completions. Subjects are asked to state what they 
think is most likely to happen in each situation, and their answers are 
subsequently analysed and classified. — . 

The advantages of this method are: (1) it is objective, and does not 
demand introspection on the part of the subject—an essential require- 
ment when dealing with primitive people; (2) it is realistic, presenting 
situations which demand practical rather than abstract scientific thinking, 
which readily interest all types of subject, and about which most subjects 
feel justified in expressing an opinion: (3) it eliminates the danger of 
becoming involved in irrelevant logical questions, for it uses situations 
of which no one of a number of possible solutions is ‘more right' than 
any other. Thus any two solutions may be widely different, or even 
diametrically opposed to one another, and yet equally relevant to the 
psychological study of the mental processes from which they result. 


ТУ. ExawPrEI 
(1) Material 
The Three Hunters 


It was winter, and three men were sitting talking in a fangsthus' far from their 
settlement. One said: “Joab 13 a very bad man.” “Yes”, said another, "since he 


1 Hunting-house. 
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came to our settlement from South Greenland six months ago he has done all manner 
of evil things. He has to]d many lies, he has stolen, he has been cruel to our children, 
and a nuisance to our women. And only last week he tried to kill my best friend. It is 
time for us to get rid of > “That will not be easy”, said the third. "' Already we 
have asked the Governor tè take him away, but nothing has been done.” 

For a while they sat silent, and then the man who had first spoken said: '* We could 
kill him." “It is wrong to kill”, sgid the second: “we should be punished." “It 
would be good for all of us if he were dead”, replied the first man: “І myself shall kill 
him, if ever I can do во without being found out.” “We could kill him here, and no 
one know of it, for this place is very lonely”, said the third man. “Joab never comes 
here”, said the second man: but even as he spoke the door opened, and Joab himself 
entered. “Т have lost my sledge and my dogs”, he said. The three hunters looked at 
him, and saw that he was already nearly dead of cold. 


The question in this instance is What will the three hunters do? 


(п) Method of presentation 

This story was presented to 100 subjects—43 in Umanak, 36 in 
Igdlorssuit, and 21 in Qaersut. Of the total number, 53 were men, 21 
women and 26 children under the age of 14. In Igdlorssuit each subject 
was taken individually, the interpreter both reading the story and 
recording his subject’s answer. In Umanak and Qaersut all results were 
obtained from group experiments, in which the interpreter read the story 
(usually about two or threé times) and each subject wrote down his 
(or her) own answer. All subjects were allowed to refer to the text of 
the story if they wished to do so. 

(ш) Analysts of results 
Table I shows the distribution of opinion in each settlement, and for 


the total number of subjects, in andwer to the question, “ What will the 
three hunters do?” 


Table I 
Igdlorssuit Qaersut Umanak Total 
No % No. % No % no. 
Kall 7 19 Б 14 12 28 22 
Not kill 27 15 17 81 29 67 73 
Undecided 2 6 1 б 2 5 5 
Total 36 21 43 100 


The distribution in each settlement group is remarkably similar. Of 
the total number of women and children, however, 33% predict that 
Joab will be killed; of the total number of men, only 10%—which 
probably reflects a real difference of opinion. 

Of those who predicted that Joab would not be killed, many stated 
positively what the three hunters would do. Their predictions are classi- 


D..M. CARMICHAEL 299 


fied in Table IL without- differentiating for sex, age or settlement 


grouping. р 
Table П ' 

Help unreservedly 1 

Supply with bare necessities and then let nfm depart 

ciled 


Be recon 
Admonish, warn, threaten 
Punish, beat 
Consult magistrate 


One subject distinguished between what would happen and what 
ought to happen. “The three hunters", he said, “will agree well enough 
with Joab, though it is not right that they should do so.” Only one 
subject predicted individual rather than group action. He thought that 
the three hunters would feed and clothe Joab, and send him on his way. 
Then the first man would pursue and slay him, in accordance with his 
avowed intention. 

In addition to stating what would happen, many subjects stated the 
motives which they thought would determine the line of action taken by 
the three hunters. These motives are classified in Table ПТ. 


ndo ROT 


Table ПІ 
Ethical: Igdloresuit Qsersut Umanak Total 
_ It is wrong to kill 
i кыт: has dis- 16 * 2 4 22 
appeared in Gree 
people don’t kill • 


Genie ‘ood to help 
noes не 9 help people 


Tot ее is to act like men 
Hunters always help each other 
in times of danger 


Psychological- . 
Joab’s plight evokes pity — 
Anger Pie : ha vanish in tine 
The greater freedom of expression enjoyed by the Igdlorssuit group 
is clearly evident in Table III and suggests at once that, whenever 
possible, this method of individual presentation and oral response should 
be used. with relatively primitive people. 
What is most remarkable about the Igdlorssuit answers, however, is 
a ‘group self-consciousness’ which in some instances amounts almost to 
‘group self-righteousness’. This self-tonsciousness appears to a lesser 
extent in the Qaersut answers, and is entirely absent from the Umanak 
` group.? Igdlorssuit subjects, men, women snd sometimes even children, . 


13 4 ‘7 24 


аң appears in Umanak, however, in response to specific questiomng (see Example IIT 
below). 
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do not say simply, “It is wrong to kill”, "Hunters help each other”; 
and so on, but far oftener, “We know that it is wrong to kill”, “We 
Greenlanders are Christians and Christians don’t kill”, “We Greenland 
hunters help each other, and'so on. Indeed, the attribution of irregular 
behaviour and murderous intentions to Greenlanders brought out from 
some subjects a real rebuke. One Qaersut hunter says, “Men cannot kill 
each other—as you know also”. The head man of Igdlorssuit says, “The 
beginning of the story is all right, but the rest is bad and thoroughly 
wrong. I have never heard anything like this in any place”. Another 
old Igdlorssuit hunter welcomes the chance to correct wrong opinion: “If 
strangers believe such things of Greenlanders, then it is very bad and ' 
nonsense. But it is good that I have read this story and can answer it.” 


(iv) General conclusion from Example I 

The speed and confidence with which all subjects made their pre- 
dictions, the fact that these predictions ran along easy, stereotyped lines, 
and the high percentage of agreement, all indicate that the presentation 
of the material immediately caused reference to be made to certain 
widely accepted generalizations. 

It is apparent, especially from the forceful manner in which they are 
explicitly formulated, that the belief in these generalizations, and their 
utilization in the present instance at least, are accompanied, and prob- 
ably to a large extent determined, by strong emotional factors. This is 
most clearly seen when their implied contradiction arouses actual 
resentment. 

Once these generalizations have been accepted as relevant to the 
presented material, they have such weight’ as almost completely to 
dominate all subsequent ‘thinking’, and to exclude careful consideration 
of the trend of the story and the significance of the data which it contains. 

‘ This is perhaps most clearly seen in the last paragraph, when the generali- 
zations evoked by the mere mention of Joab’s sorry plight are such as to 
make practically all subjects overlook the fact that this same sorry plight 
makes it all the easier for the hunters to carry out their professed 
intentions. . 

'. V. Exar П 
(i) Material 
Tunersuk 

“А month ago”, said the young hunter, “Tunersuk went away in his kayak: none 
of us have ever seen him again.” “Perhaps he had an accident”, said the trader. 
“That 18 not likely”, said the young hunter; “Һә was the best kayak man in the whole 
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settlement.” “Не certainly was a fine hunter”, said the trader, "but he would not 
fish or take sharks, and во lost much money.” “Did you not often advise him to fish?” 
' asked the catechist. “Oh, yes”, said the trader, “but he always replied that fishing 
was work only fitting for women and boys. He was proud." “І should say that he 
was just lazy”, replied the catechist. The young hunter léoked angry: “No”, he said, 
“he was not lazy: he thought it best to live like the old Greenlanders: and he used 
to say that 16 would be better for Greenland if the white men had never come." 
“Nonsense ! " said the catechist: “where would we all be now without the white men?” 
“ You certainly would not be here”, replied the hunter. 

The trader spoke again: “It is foolish to quarrel about things which cannot be 
changed. These last two years Tunersuk suffered every kind of misfortune—he lost 
his wife, his dogs, his sledge and his kayak. Then he himself fell Ш: I think that he 
knew that he would not live long. Then he began to hate the white men and to blame 
them for everything. I offered him a boat and tackle to take sharks, but he angrily 
refused; and when I gave him money he threw it back at me. After that I could do 
nothing more.” 

“He came to me before he left”, said the young hunter, “І was always his friend. 
He told me that he was going away for ever because there was nothing more for him 
to do here.” “I wonder what has happened to him”, said the trader. “І believe", 
said the young hunter, “that he is now а bivitok.!" 

The catechist laughed, but rather uneasily. 


The questions in this instance are: 

(1) What do you think happened to Tunersuk? 

(2) Which of the three men, trader, hunter, and catechist, do you 
like most? | | . 

Which do you like least? 

(3) What do you think of Tunersuk’s behaviour and opinions? 


(ii) Method of presentation 

This story was presented to 88 subjects—24 in Igdlorssuit, 21 in 
Qaersut and 43 in Umanak. Of the total number, 47 were men, 29 
women and 12 children under 14 years of age. All results were obtained 
from group experiments conducted as described above (Example I, p. 298). 

This material differs from Examples I, ПТ, ГУ in demanding a retro- 
spective rather than a predictive judgement. It will be seen, however, 
that this difference is not so essential as to affect the general manner in 
which subjects deal with the data presented. The ‘ supernatural element’ 
was introduced because it is maintained that a belief in the traditional 
Eskimo ‘demonology’ persists even among the more enlightened West 
Greenlanders, and can affect both their thinking and their behaviour. 


1 A man who, having fled the settlements, maintains himself in a demoniao state in the 
mountains. 
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(iii) Analysts of results 
Table IV classifies and shows the relative emphasis on the answers to 
question 1, “ What happened to Tunersuk? ” 


S Table IV 


Igdlorssuit ^ Qaersut Umanak Total 


А А Oa Ау 
` No. % No % No % No % 


Became kivitok 6 25 6 238 29 687 41 47 
Did not become ищо: 
Perished in kayak ' 14 12 12 
Insane (but not kivitok i} 16 07 | 14 67 1,14 38 44 50 
Stayed away, alive and well 1 1 1 
Doubtful — — 3 3 
Total 24. 21 43 88 


The distribution in the two hunting settlements is very similar, 
about 25%, of each group saying that Tunersuk turned Aivitok. It is 
interesting that in the more ‘civilized’ community of Umanak this 
percentage should rise to 67-55% of the men, 64% of the women and 
nearly 100% of the children. On an over-all count, nearly 50% give a 
‘superstitious’ explanation of Tunersuk’s disappearance; but if subjects 
under 14 years of age are eliminated (as they probably ought to be, for 
they occur only in the Umanak group), then the percentage of ‘super- 
naturalists’ is 40%, of ‘rationalists’ 60%. 

The division of opinion was very marked, practically all the ‘вирег- 
naturalists’ saying that Tunersuk certainly became kivitok, and all the 
‘rationalists’ that he certainly did not. Many of the more enlightened 
and intelligent Greenlanders are most emphatic supernaturalists, e.g. 
the ‘catechist’ (native teacher and lay preacher) of Qaersut, who says: 
“Tunersuk certainly became kivitob, after the old Greenland custom.” 
The headman of Igdlorssuit prefers to suspend judgement: “This is the 
old Greenland custom”, he says, “І can well believe that а human being 
can turn kivitok, though I have never seen any such thing." One of his 
brothers, on the other hand, states that, “по one can become kivitok in 
our time”, in contrast to yet another brother, who, along with four 
Igdlorasuit and five Umanak people, believes that Tunersuk must have 
turned ktvitok “because he said that he was going to, and could do so if 
he wished”. р 

Questions 2 and 3 concern only the subsidiary aims of these experi- 
ments. Table V brings out, with small variations, for each settlement, a 
fairly definite order of preference. 

Reasons for preference are seldom given. They do appear, however, 
among those who, like the hunter, are Greenlanders of the ‘ old-fashioned’, 
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independent type. One of them says, “It is better to hunt than to fish, 
and theré are still enough seals for all men to be hunters"; and another 
(from Umanak) believes that “all hunters have a mind of their own ”— 
perhaps a subtle criticism of his fellow Greenlangers in the employment 
of the Danes! So few subjects answered the second part of question 2 
that their answers are not worth tabulating. ‚ 


Table У‘ 
Which of the three men do Idglorasuit Qaersut Umanak Total 
you like most? (24) (21) (43) : (88) 
Trader 1 ll 19 87 
Catechist 9 1 13 23 
Hunter 2 7 п 20 
No preference expressed 6 2 — 8 
Table VI classifies the types of answers received to question 3. 
Table VI 
What do you think of Tunersuk's Igdlorssuit Qaersut Umanak Total 
behaviour and opinions? (24) (21) (43) (88) 
Good 8 5 8 21 
Bad 1 9 81 41 
First good, then bad 1 — 2 3 
Not evil, but mad 1 — — 1 
Indefinite answers 1 4 — 5 
No answer в. 3 2 “il 


No justification of Tunersuk’s behayiour as good was attempted, 
though several subjects considered him good “іп spite of everything". 
Many reasons were given for condemning him as bad; “he turned 
kivitok" ; he was lazy, improvident, did not live lawfully, was not good- 
hearted, was too easily offended and so on. The only explicit reference to 
Tunersuk’s hatred of the white пап із made by the headman of Igdlors- 
suit and his brothers, who find it a fault in Tunersuk that “he was not 
friendly to the white men, who are our helpers". 


(iv) General conclusions from Example II 

, This story aroused no criticism of the type levelled against Example I 
(p. 300, above). On the contrary, in all three settlements the Greenlanders 
said: “ОҒ all the stories which you have told us, Tunersuk is the best, 
for it describes the kind of thing which might happen to us Greenlanders 
at any time.” At the mention of Avvitok, and occasionally while subjects 
were recording their answers, there was some laughter, but it was 
excited and semi-apologetic rather than scoxnful, and therefore there is 
good reason to assume that in general the emotional reaction to the 
story was such as to encourage sincerity. 
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The presentation of the material evidently suggested immediately 
two sharply contrasted types of explanation. Of the two, the ‘ апрег- 
natural', probably on account of its emotional associations, has by far 
the greater ‘weight’, for although it is accepted by less than half the 
number of subjects, it is mentioned and expressly rejected by nearly all 
the others. 

‘Thinking about’ the presented situation did not entail any very 
careful consideration of specific data, but resolved itself into a question 
of accepting or rejecting a conventionalized and formerly universally 
accepted type of explanation. Acceptance and rejection, as shown by 
the speed and confidence with which subjects made their decision, and 
by the kind of reasons occasionally expressed (p. 302, above), seem to 
have been largely pre-determined by factors quite removed from the 
presented situation; and where actual reference is made to the text, the 
acceptance of the kivitok hypothesis causes ten subjects to twist Tuner- 
suk’s words to suit their case (p. 302). 

It appears, therefore, that in spite of the one demanding a predictive 
and the other a retrospective judgement, the subjects’ modes of dealing 
with both Example I and Example II display much the same general 
characteristics. 

The value of the answers to questions 2 and 3 will be considered later 
in a general discussion of the secondary aim of these experiments. 


` УГ. ЕхАмрРьЕ ПІ 
(i) Material 
The Kamine 


-Many years ago ten Englishmen came to Greenland on an expedition. They brought 
much food and equipment, because they expected to work for two years. The place 
"where they buit their house was very lonely and difficult of access, and the only 
- people there were some twenty Greenlanders who lived in a small settlement $ km. 
north of the white men's house. These Greenlanders told the Englishmen that some- 
times in the winter they were for long periods cut off from all communication with 
‚ other settlements. 

The first year all went well. The Greenlanders had good hunting, the white men 
collected rocks and flowers; they flew balloons; they dug up old houses and ın general 
did all the peculiar things which white men do, and seemed highly pleased with 
themselves and their work. Frequently they asked the Greenlanders to help them in 
one way or another, and the Greenlanders were always willing to do so. The English- 
men paid good wages and gave many presents; and they always made the Green- 
landers welcome in their house. And when the Greenlanders asked them to a ‘dancé- 
mik’ or a ‘café-mik’ they always seemed glad to come. Of course the Greenlanders, 
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being poor, could not give such fine presente as the Englishmen, but none the less 
many of them gave small gifts which the Englishmen seemed to prize highly. 

One day, after & Greenlander called Jakob had brought such a gift and gone away, 
one of the Englishmen said to his companions: “ You know, I believe that Jakob, and 
most of the Greenlanders, give us these gifts only becauge they hope to get a better 
one in return." “That’s a mean thing to say”, rephed the man who had received the 
gift, “апа I'm sure that it's untrue and unfair to Jakob and all our Greenland friends." 
“You are very generous, but a little simple-minded”, said the first ironically. “For 
my part I don’t believe that white men and Greenlanders can ever understand each 
other, or be real friends. The Greenlanders do not like us for ourselves, for what we are, 
but for what they oan get out of us; and if we'd nothing to give these people here then 
there would be a quick end to this so-called friendship of ours.” "You are wrong”, 
answered the second man, hotly. “After all, white men and Greenlanders are human 
beings, made after the same pattern, and living much the same sort of life—eating 
and sleeping, loving and hating, огуше and laughing, growing up, growing old, and all 
meeting the same fate in the end. And in these things are found the beginnings of true 
friendship. I am sure”, he added, “that Jakob and I are real friends; that he likes 
me ав І like him, and that he would stand by me in any danger.” “Perhaps; perhaps 
not”, answered the other. “Га like to see what would happen if it was a question of 
our lives or the lives of our Greenland friends. I bet you we'd be left to shift for 
ourselves.” 

The very next winter his words were put to the test. The early months were wild 
and stormy, and little hunting was possible either on sea or land. The new ice was 
broken over and over again, and everywhere in Greenland the people suffered much 
from cold and hunger. The Greenlanders in the little lonely settlement beside the white 
men suffered most of all. They had no trading-store; they could not travel to any 
other settlement for help, and in the end it was the white men who saved them. They 
shared with them the food they had brought from Europe, giving to every one that 
was in need, and taking care above all that no little child should ever go hungry. 

At last the ice came, and the Greenlanders began to get a few seals—but not many, 
searcely enough to feed themselves. The white men could not hunt, and one day they 
came to the Greenlanders and said: “Our food is nearly finished because we shared it 
with you when you had none. Can you help us now?” The Greenlanders did not 
know what to do. “We ourselves", they said, “have just enough from day to day, and 
no one knows but that to-morrow we may have nothing. Already some of us are weak 
and ill from lack of food." When the leader of the Englishmen heard this, he said, 
“Do what you think best. We shall return in three days’ time to hear your decision.” 

They went away, and the Greenlanders began to discuss the matter among 
themselves. “ We ought to help them because they helped us”, said some. “Perhaps”, 
said others. “But you forget that when they helped us they had plenty, and both 
they and we confidently expected that good hunting would ceme soon. Good hunting 
has not come. If we share our food with them now then it 12 18 Шу probable that both 
they and we shall perish. But if we keep what‘we have, then we may live. Itis better 
that some should live than that all should die; and it is natural that we should save 
ourselves." : | 

“Tt may be natural to save ourselves”, said the oateohist at this point, “but it 
would be cowardly and ungrateful and dishonourable. You remember what the Bible 
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S&ys— Greater love than this hath no man, that he lay down his life for his friend." 
“Yes. For his friend, for a man of his own race and blood!” said a young Greenlander. 
* But these Enghshmen are strangers to us.” “Let us share what we have with them. 
Hunting may improve", said one of the women, hopefully. “There will be no good 
hunting thus winter", replied an old hunter. 

And so they talked on, and eventually all were agreed as to what 1% was best to do. 
And on the third day the Englishmen came to hear their decision. 


The questions in this instance are: 

(1) What did the Greenlanders decide to do? 

(2) What do you think it will be best to do, and why will it be best? 

(3) Do you think Greenlanders and Europeans can understand each 
other and be real friends? 

This is by far the longest story used in Greenland. It was written 
mainly in order to see whether any real attempt would be made to sift 
& very complex set of data. The risk of including some rather critical 
statements about Greenlanders was taken because it was thought that, 
in such а setting, they would not be likely to cause offence, and might 
even encourage a free and genuine expression of opinion. 


(п) Method of presentation 


This story was used in Umanak only, with a group of thirty-four 
subjects—sixteen men and eighteen women. The method of group 
presentation described above (p. 298) was adopted. 


(ш) Analyses of results 
Tables VII and VIII show the kind of answer received to questions 1 
and 2, and the relative emphasis on each. 


Table VII 
Men Women Total 
What did the Greenlanders decide to do? (16) (18) (34) 
To help the Englishmen 15 17 32 
Doubtful 1 1 2 
t Table VIII 
Men Women Total 
What do you think it will be best to do, and why? (16) (18) (34). 
(а) To be friends and give mutual hel р 18 16 29 
The Greenlanders ought not to help too much 1 — 1 
No answer 2 2 4 
(b) The Greenlanders must help, becguse they have re- 
ceived help 9 13 22 
For the sake of the good name of all Greenlanders — 2 2 
No answer 7 3 10 


No one predicts that the Greenlanders will not help, though some say 
that “they will give only what they have to spare, and the Englishmen 


D. М. CARMICHAEL 307 


will understand that”. Only two subjects, both old hunters, refer to the 
arguments in the text against helping, and they merely dismiss them 
without discussion as “stupid and wrong”. Question 1, in fact, was 
answered with the same speed and confidence as yas apparent in subjects’ 
reactions to Examples I and П, and practically all answers seem to have 
been immediately and completely dominated and directed by the sentence, 
“we ought to help them, because they helped us”, for there is an almost 
monotonous recurrence of the statement, “The Greenlanders must help 
the Englishmen, because they helped them", along with an apparent 
blindness to obvious practical difficulties, and the force of any other 
argument whatsoever. One can only speculate, of course, as to why this 
phrase should be selected and dominant, but at least part of the reason 
must be that this particular story succeeded in provoking the same 
‘group self-consciousness' and ‘group pride’ as were apparent in some 
subjects’ reactions to Example I (p. 300). This emotional element, aroused 
evidently by the preliminary argument about the giving of gifts and the 
whole trend of the narrative, is reflected in the tone and phrasing of 
numerous generalizations, e.g. “Greenlanders are more backward in 
their way of thinking than other folk, but they gladly give something on 
all occasions”; “Greenlanders are exceedingly helpful”; “we Green- 
landers are in the habit of repaying what has been done to us”; “we 
Greenlanders have a custom from old times of helping one another.” 

Question 2 was put in order to see whether any subjects would 
differentiate between what would be done and what ought to be done. 
As one would expect from the general attitude adopted towards 
question 1, and the type of answer which it elicited, no such distinction 
is drawn. The unusual hesitancy,which was shown in dealing with 
question 2 can therefore only be attributed to the fact that most subjects 
could see no real difference between it and question 1, and were wondering 
why they had been asked to repeat themselves. 

While the men were nearly all agreed that it is best to help, they are 
more reluctant than the women to say why they think so. The only 
explicit justification of giving help is a repetition of what was said in 
reply to question 1: “The Greenlanders must help, because they have 
received help". To this two women add, “and а]з0 for our own sake", 
meaning evidently, “for the sake of the good name of all Greenlanders”. 

This kind of ‘moral justification’ is interesting in itself, but the fact 
that no attempt is made to consider in detail practical working difficulties 
is rather disappointing. The only suggestion of this kind was made in 
conversation by & Dane, who said that the Greenlanders would probably 
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help the Englishmen, but in dividing the spoil would give priority to 
their own hunters, who at all costs must be sufficiently noutished to 
hunt. This was the old Eskimo custom, and perhaps might be referred to 
if ever this material is uged on some future occasion in isolated hunting 
communities, 

Question 3 was answered as shown in Table IX. 


Table TX : 
Do you think Greenlanders and Euro- 
can understand eaoh other and Men Women Total 

real friends? (16) (18) (34) 
Yes. Both 9 16 25 
Good frends, but no real understanding 3 — 3 
Understanding, but no real liking 1 1 2 
No. Neither 1 — 1 
Doubtful 2 1 3 


The women are much readier than the men to give an unqualified 
‘yes’.’ This is further emphasized by a fact not shown in Table IX, that 
five of the nine men make this reservation—that Greenlanders and 
Europeans wil only understand each other and be real friends tf they 
live together for'a long time, and the education of the Greenlanders 
improves. Two of the women mention the former of these two conditions, 
and two others, that it will be necessary to learn a common language. 
An interesting expression of group attitude is found in the statement, 
made by two subjects (a man and a woman), that real understanding and 
real friendship are possible “ір spite of the great difference of wealth, 
and although Europeans are wiser”. On the other hand, while the three 
men who think that Greenlanders and Europeans can only like each . 
other, acknowledge this "difference in intelligence", they find it, and 
also “difference in custom", an insuperable obstacle to real under- 
standing. 

(iv) General conclusions from Example III 

On presentation of this material, one item was immediately picked 
out and so heavily *weighted' as to be completely dominant. 

, Reasons why this should be so have been suggested (р. 307, and cf. 
Example I, p. 300), and ite effects are, as in Example I, the production of 
easy, stereotyped answers and the evoking of a distinctive type of 
generalization. "M 

The ease with which question 1 was answered, as compared with 
question 2, the failure to differentiate between them, and the marked | 
absence of any discussion of practical difficulties, all indicate a tendency 
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on the part of most subjects to identify what would happen with what 
they should wish to happen. 

Question 3 will be considered later in a general discussion of the 
secondary aim of these experiments. P 


ҮП. ExaMPLE IV 
(i) Material ` 
The Haunch of Venison 


. It was unfortunate for Johan that the dogs should have passed at that moment. 
You ses, Johan had been working for the outpost trader for nearly six months, and 
on the whole he and the trader understood each other fairly well. Johan was capable, 
and the bestyrer,! who was a careful man himself, liked him for that, and also because 
he was olean and quiet. The trader, like most men who talk a good deal, was rather 
hot-tempered, but as Johan knew, his bark was worse than his bite, and he was really 
rather a kind-hearted man. So Johan kept out of his way when he was in a bad mood, 
and generally the two of them got on very well together. But Johan had one fault. 
He himself could not see anything wrong in what he did, so perhaps one cannot blame 
him too much. After all, the trader had more than he required of most things, and if 
Johan did help himself now and again to a little food, a little coffee or a few cigarettes 
—well, as long as the trader knew nothing аро. it, then he was no leas happy апа 
Johan was a good deal happier. 

At the end of his fourth month, and again during his fifth, the trader told Johan 
in no uncertain language what he-would do to anyone that he caught pilfering. He 
did not accuse Johan directly, but Johan was wise enough to take the hint, and mend 
his ways. 

And that brings us back to the dogs. Johan was one day taking a haunch of 
venison out to the little cold store-house where the trader kept his meat. Johan 
happened to forget the key of this little house, which was always kept locked. The 
venison being heavy, he hung it on the handle of the door and ran back quickly for 
the key. Just then the dogs came round the corner, and by the time Johan got baok 
there wasn’t much venison left. First of all Johan thought it would be best to tell 
the trader what had happened; but then he remembered that the trader was busy, 
and in & bad mood. Бо Johan said nothing about the accident, and hoped that the 
trader would forget his venison. 

A few days later, however, the trader asked for his venison, and Johan had to tell 
him how he had lost it. Poor Johan did not tell his story very well, or very con- 
vincingly, for he saw from the very beginning that the trader was not believing him, 
When the story was finished, the trader laughed—a shor$ hard laugh—and then he 
looked at Johan and said: “You are the ошУ man other than myself who is allowed 
to use the key to my storehouse. I don’t think it was the dogs who ate the venison.” 
He laughed again, but aly with his mouth, and Johan could see the anger growing 
in his eyes. 


1 Trader. 
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The questions in this instance are: 
(1) What will the trader do? . 
(2) What will Johan do? 
(3) With whom do you sympathize more, and why? 


(1) Method of presentation 


This material was used in Umanak only, in a group experiment with 
thirty-three subjecte—sixteen men and seventeen women. The method 
of group presentation described above (p. 298) was adopted. 

From the general type of reaction observed, it seems that this 
attempt to write a story which would be taken light-heartedly was fairly 
successful. All laughed expectantly at the title, as if it gave promise of 
something amusing to follow. There was little or no reaction, amused or 
otherwise, to the account of Johan's pilfering,! but the loss of the venison, 
and Johan’s subsequent behaviour, up to the telling of his story to the 
trader, caused hearty and prolonged laughter. The trader’s reply, on the 
other hand, was not considered funny, but had a marked sobering effect 
on the group as a whole. 


(ш) Analysis of results 
Tables Х-ХП show the ‘kind of answer received to questions 1-3 


respectively. Questions 1 and,3 were answered promptly; question 2 
much more deliberately. 


Table X 
Men Women Total 
What will the trader dot (16) (17) (33) 
Dismiss Johan . 5 3 8 
Be extremely angry and scold Johan 7 12 19 
Be extreme у angry, and then pity, 3 2 5 
understand and pardon Johan 
Í So angry at losing his venison that he 1 — 1 


will not eat for a long time! 


Table XI 
Men Women Total 
What will Johan do? (16) (17) 
Accept his dismissal and/or give up 5 10 15 
his job & 
Give up his job, but be taken back ik ar ay 
ixplain, apologize 
Eee even more zealous — 7 2 2 


1 This kind of petty pilfering ahd the fact that many Greenlanders condone it, even if 
they do not practise it, is said to be а relic of the old Eskimo communism. The Green- 
landers know very well how much the Danes detest it. 
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Table ХИ i 
Men Women Total 
‘With whom do you sympathize more? (16) (7) (33) 
Johan 14 16 30 
Trader В 1 — 1 
Neither ы 1... 8 


Although fhe total number of aae is small, the following com- 
parative percentages are interesting, and seem to indicate significant 
differences of opinion. Taking all the answers together, approximately 
54% predict only a short burst of anger on the part of the trader; 25% ` 
are certain that he will sack Johan; and 15% think that he will be 
reasonable, and compassionate. Opinion is almost equally divided that 
Johan will either give up his job or explain, apologize and р 

continue work. 

Taking men and women separately, however, it is clear that the 
women are more inclined than the men to predict a short burst of anger 
on the part of the trader, and rather less inclined to think that he will 
sack Johan; but nearly 60% of them think that Johan will voluntarily 
give up his job, and only 30% that he will try to explain. In the case of 
the men, these last two percentages are exactly reversed. 

The opinion expressed by the women is in keeping with what the 
Danes say of their Greenland women servants—that you can scarcely 
scold them for fear they run away! Ip this instance, therefore, the 
women’s answers may have been largely determined by their imputing 
to Johan conduct more likely to be expected of a native woman. The 
opinion expressed by the men, on the other hand, is in keeping with the 
treatment they are accustomed to either as casual or regular workers: 
under the Danes. Even in the coal-ypine and marble quarries, when they 
are in regular employment for wages, conditions make it inconvenient 
to have them idle, and a kindly administration has so far discouraged 
any attempt to introduce strict working regulations, and the threat of 
dismissal and unemployment. Greenland men, therefore, have little 
experience or fear of being sacked, and perhaps that is why the majority 
of men subjects in this experiment seem confident that a full explanation 
and apology will be effective. ; 

Sympathy is overwhelmingly in favour of J ohgn : “because he’d been 
unlucky in losing the venison, and im being falsely accused" (fifteen 
subjects); and “because he was afraid and couldn’t tell his story 
properly” (four subjects). Four other subjects pity him for his faults; 
“hed committed crimes”; “he couldn't go straight”; “һе was foolish 
and negligent”! The one man who liked neither the trader nor Johan 
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thinks that the former is "hot-heated and stingy” and the latter 
“dishonest”; while the humourist who predicts that the trader will not 
eat for a long time out of sheer annoyance, sympathizes with him 
greatly, but thinks that "he'll duly recover his sees and have Johan 
back”! 

(iv) General conclusions from Example IV 

The general types of answer to question 1 are so much in keeping 
with the description of the trader’s character in the text that it seems 
reasonable to infer that this description was heavily weighted by most 
subjects, though no one of these makes explicit reference to it. In other 
words, subjects ‘seem in this instance to have utilized specific data 
presented in the text, and not to have relied to any appreciable extent 
on socially accepted generalizations concerning white men and their 
behaviour. 

In answering question 2, on the other hand, both men and women 
subjects go outside the limits of the data presented, the men predicting 
that Johan will behave as most Greenland men would in similar circum- 
stances, and the women that he will behave as most Greenland women 
would. 

Although no explicit generalizations are made, the answers (especially 
to question 2) seem to reflect definite and fairly widely accepted opinions 
concerning the reciprocal relationship of Danes and Greenlanders, and its 
expression in practice. 


VII. RESULTS 
(i) The nature of constructive thinking Е 
In preliminary and tentative experiments of this kind one is more 
concerned with the value and possibilities of the method employed than 
with reaching immediately any very definite conclusions. None the less, 
the four experiments described, and others conducted last summer in 
Greenland, have served to draw attention to certain features which seem 
characteristic of all subjects’ reactions to this type of problem situation. 
These characteristic features are as follows: 
(i) A quick confident response. 
(ii) Easy, stereotyped answers. 
(iii) Either a high percentage of петти ог disagreement along 
two or more very definite lines. 
(iv) The frequent formulation of generalizations of a very distinctive 


type. 
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(v) A constant tendency to pick out one item, or set of items, to 
which completely dominating weight is given, and very rarely 
any attempt to utilize all the data presented. 

(vi) A tendency to identify what will happen with what ‘must’, 

‘ought’, or ‘should’ happen. 

(vii) Consequent upon (v) and (vi), a tendency to make the facts fit 
the solution, rather than vice versa. 

(viii) In (iv), (v), (vi) and (vii), considerable evidence of emotional . 
involvement. 


What the experiments demonstrate most clearly is that constructive 
thinking about problem situations of this type is highly ‘convention- 
alized”. This is neither an unexpected nor a novel conclusion, and апу 
attempt at this ‘stage further to define the precise nature of this ‘con- 
ventionalization’ would be speculative and premature. But the manner 
in which the fact of conventionalization has been demonstrated serves 
to direct attention to another fact which admits of direct investigation 
by objective methods, viz. the fact of selection. By the comparative 
study of social groups within one culture and of different cultural groups, 
it should be possible to obtain by more carefully controlled experiments 
valuable evidence as to how this process of selection operates, and some 
indication of the relation in which it stands to conventionalized patterns 
of thinking. 

One quite definite result can, йөре, be immediately stated. А 
series of experiments, similar to those described, but ,using problem 
situations constructed to suit a different social background, has been 
carried out in Cambridge by Prof. Е. С. Bartlett.! A comparison of notes 
and results proves at once that the kind of reaction observed in England, 
and the type of answer received, display precisely the same general 
characteristics as those described above. It therefore seems reasonable 
to infer that the mental processes involved in dealing with this kind of 
problem, at least, are, in each instance, psychologically identical, and that 
the contention that civilized persons strive always to reach a well- 
balanced coherent conclusion, while the primitive is willing to tolerate 
incoherence and even ‘considerable contradictions and contrasts’ is, if 
not unfair to the primitive, at least highly flattering to ourselves. 


(ii) The method 
(а) In relation to the primary aim of the experiments. From the ex- 


amples given, it will be seen that the method possesses the advantages 
1 The results of these have not yet been fully published. 
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claimed for it above (p. 297), and also, of course, that it can be extended 
and improved. As the tendency to conventionalize, and to go beyond the 
limits of the data presented, must be at least partly due to the type of 
‘incomplete situation’ employed, the first step is to devise and try out 
‘control situations? which can be solved, to a greater or less degree, 
within their own limits. 

(5) In relation to the secondary aim of the experiments. As an enquiry 
. by this method into the attitude of Greenlanders to Europeans would 
require, in order to yield results of any value whatsoever, a much more 
extended survey than was possible last summer, discussion of the 
secondary aim of the experiments is necessarily confined to а few notes 
on the use of this method with primitive people. 

As compared with the questionnaire, this method has the following 
advantages: 

(1) Nearly all primitive people, and certainly all Greenlanders, in 
response to a direct question tend to give an answer which they think 
will please the questioner. In all the experiments conducted in Green- 
land, no evidence of this kind of insincerity appears, and there is con- 
siderable evidence pointing in most instances to genuine and sincere 
answers. 

(2) Insincerity seems te have been eliminated, and sincerity en- 
couraged by (a) the general group attitude to any story, and (6) the 
specific emotional ‘atmosphere’ created by the actual kind of story used. 

(3) Within the context of a well-chosen Story, points which might 
otherwise cause offence can be safely raised. 

(4) By referring them to an actual concrete situation, the questioner 
can be reasonably sure that his questions have the same essential meaning 
for his subjects as they have for himself. 

(5) If we ask an individual a set of isolated questions concerning 
group relationships, then we can scarcely hope to know what aspects of 
his experience he has recourse to in framing his answers. If, however, we 
describe a situation in which certain given factors are possibly relevant, 
then we can observe what selection and weighting of these factors occur, 
and what further factors, if any, are introduced. In other words, we are 
enabled partially to “control: our subjects’ ‘frames of reference’. 

Too much indirecfness, on the other hand, is not desirable. Thus in 
Example II (Tables V and VI) and again in Example IV, Table XII, we 
have sets of answers which probably reflect fairly definite and widely 
accepted opinions concerning the reciprocal relationship of white men 
and Greenlanders, and its expression in practice, but which leave the 


D. М. CARMICHAEL 315 


exact nature of those opinions more or less & matter of speculation. 
Although it is doubtful whether Greenlanders (or indeed any social 
groups) could give full and precise verbal expression to such opinions, 
none the less a partial expression might be obtained by fairly direct 
questions following upon the presentation of & relevant situation (such 
as question 3, Example TII), and by employing the method of individual 
presentation and oral response (Example T) which, as we saw, gave by 
far the richest crop of significant generalizations. 

(ii) The method is practically self-maintaining, producing unsolicited 
generalizations which, if thought significant, oan be embodied in further 
specially devised situations. The study of the nature, frequency and 
distribution of the conventionalized opinion of which these generalizations 
are a partial expression can thus be extended indefinitely. 
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THE CONCEPT OF THE ‘SCHEMA’! 
By MARY L. NORTHWAY 
Brom the U niversity of Toronto 


PART I 
I. Introduction (p. 316). 
IL The concept of the ‘schema’ and its manifold uses (pp. 317-318). 
ПІ. The immediate, background from which Bartlett's theory developed (pp. 
318-393). 
IV. Purpose and general method of the experimental investigation (р. 323). 
У. Preliminary experiments (pp. 323-325). 
(i) The influence of the ‘difficulty’ af the material on remembering 
(pp. 323-324) 
(п) The influence of age and social group on children’s remembering 
(pp. 324-825). 
І. INTRODUOTION ' 


Tx purpose of the experiments herein reported was to examine the 
concept of the ‘schema’ used by Bartlett in his theory of remembering.? 
The various meanings he gives the term and the sources from which 
it developed are examined. Investigations in primary schools pointed 
to an interpretation which appeared to be sufficiently definite to direct 
research, and which serves to indicate some educational implications of 
Bartlett’s point of view. | \ 

The work of Bartlett has had special significance in two ways. First, - 
it has demonstrated that a developmental psychology, of the type pro- 
pounded by Ward, may be subjected to rigid experimental investigation. 
Secondly, it has reaffirmed the notion that memory is no passive store- 
house in which items are retained and arranged according to certain 
mechanical principles, but rather is that process by which the active 
individual recreates his past experience in ever-evolving forms. This 
dynamic process, remembering, is influenced by the individual’s ‘‘appe- 
tites, interests, ideals and social background”; and of particular per- 
tinence in the organization and re-organization of experience is the notion 
which Bartlett has termed the ‘schema’. 


1 Abstract of a thesis accepted by the University of Toronto for the Degree of Doctor 
of Philosophy. 

3 References, unless otherwise indicated, refer to Bartlett’s Remembering (1). All 
references wall be given at the end of Part II of this paper, to be published in a subse- 
quent number of the British Journal of Psychology. 
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IL TRE CONCEPT ОР THE ‘SOHEMA’ AND ITS MANIFOLD USES 


In the study of remembering as an active process Bartlett attempts фо, 
give the concept of the schema an important place. Exactly what this 
place is, is difficult to define, not because the terni is used vaguely, but 
because it is used in so many different ways. And because one use is 
interchanged with another without any explanation, a great deal of 

confusion arises. 
| Four different uses of the term are listed below: 


(1) The schemata are considered to be the forces within the individual] 
which determine what the subject’s reconstruction will be: 


Determination by schemata is the most fundamental of all ways by which we can 
be influenced by reactions and experiences which occurred sometime in the past 
(p. 201). 

What, precisely, does the ‘schema’ do? Together with the preceding incoming 
impulse it renders a specific reaction possible. Itis, therefore, producing an orientation 
of the organism towards whatever it is directed to at the moment. But that orientation 
must be dominated by the immediately preceding reaction or experience. To break 
away from that the ‘schema’ must become not merely something that works the 
organism, but something with which the organism can work. The organism discovers, 
how to turn around on its own ‘schemata’.' In other words, it becomes conscious 
(р. 207). 

(2) The schemata are the forms in which the individual preserves 
material. , 

It looks as if that preservation of material which is required in recognizing is 
normally a preservation of schemes, of general settings, of order or form of arrange- 
ment (p. 195). 

. (3) The schemata are ‘storehouses? in which content is retained while 
it is being reorganized. 

In fact this is one of the great functions of images in mental life: to pick items out 
of the ‘schemata’, and rid the organism of over-determination by the last preceding 
member of a given series (p. 209). 

All of us in reference to some of our ‘schemata’ have probably completed the 
model and now merely maintain it by repetition (p. 203). 

(4) ‘Schema’ is used in а way approximating.the notion of the 
apperceptive mass. ~ 

І think probably the term ‘organized setting’ approximates most closely to the 
notion required (p. 201). 

The influence of the ‘schemata’ is influence by the past. In its schematic form the 
past operates en masse, or, not strictly en masse because the latest incoming con- 
stituents which go to build up a ‘schema’ have a predominant influence (p. 202). 


А 
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Although this analysis separates the various meanings of the term 
artificially and implies they are more distinct, one from: another, than ^ 
they actually are in Bartlett's use of them, the confusion resulting from 
using 80 many conflicting meanings is apparent. It should be noted that 
although Bartlett states that he is considering remembering as an active 
re-organizing process, in many of the cases he gives, the idea of memory 
as а “storehouse’—as content carried forward—seeps in all too easily. 
In order to clarify and appreciate the various connotations given the 
term, the first piece of research was to trace the sources from which it 
came. This consisted of a study of the immediate background from which 
Bartlett’s work developed. 


ПІ. THE IMMEDIATE BACKGROUND FROM WHICH BARTLETT'S 
THEORY DEVELOPED 


The problem of this section is to select some of the influences which 
have directed Bartlett’s psychology and his concept of ‘schemata’ as he 
uses it in his theory of remembering, with the purpose of using this 
information to clarify the meanings he gives to the concept. While the 
notion could be traced back almost endlessly, this section is limited to the 
discussion of its immediate*background. j 

If the title of Bartlett’s book, Remembering: A Study in Experi- 
mental and Soctal Psychology, is analysed, the three main influences 
on his thought are revealed. The ‘experimental’ aspect is closely associ- 
ated with the work of Sir Henry Head and the physiological group; 
the ‘social’ aspect is related to the influence of Rivers and the Cambridge 
anthropological interest, which developed from the days of the Torres 
Straits expedition; and the ‘psychology’ is found to be in direct descent 
from that of James Ward, the most influential of Cambridge teachers in 
Bartlett's time. 

Although these three influences have been isolated for discussion, in 
order to appreciate Bartlett's psychology it is necessary to bear in mind 
the close interrelationships which exist between various fields of study in 
the Cambridge setting. Demarcation between fields of research, and 
departmentalizing of subjects, are far less rigid than in Universities on 
the American continent. Facts, theories and investigations from the 
~ various sciences are absorbed together, and а psychology to endure 
must not only be сопвізбец in its own right, but must not conflict with 
findings recorded by the physiologist and sociologist. Bartlett's know- 
ledge of,-and keen interest in, these fields, and his own background in the 
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‘moral sciences’, influence very greatly the psychology he derives, and 
may be responsible not only for the breadth of his point of view but for 
some of the confusions which arise. This is particularly true with regard 
to the notion of schemata, which Bartlett derives from psychology proper, 
from physiology and from anthropology; and it is in attempting to form 
a concept which is in harmony with thought in all these fields that a 
great many of the difficulties arise. 

(a) Str Henry Head. In order to appreciate Head’s influence on 
Bartlett the fact that a relationship more personal than purely academic 
existed between the two men should be taken into account. Hach in the 
introduction to his major work (1),(8) acknowledges his debt to the other, 
and Bartlett in a critical notice of Head’s two volumes on Aphasia writes 
of it in eulogistic terms which show a close sympathy for its development 
and implications. 

For the psychologist these are two of the most important books which have 
appeared for many years. They are scientifically and aesthetically satisfying... .I 
believe these books will have a permanently important place...in the history of 
shaping psychology into a soiencd...the general viewpoint will remain of abiding 
interest and lasting importance. And as with all genuinely valuable achievement, 
Dr Head's life work and particularly this crowning effort will be a most powerful 
stimulus for farther research (2). 

Bartlett, being 80 much impressed with йй work, felt very 
strongly that his own must not only be fn harmony with it, but also 
indicate the close relationship by using (in modified form) one of the 
terms which Head had made во significant in recent biological thought. 
This term was ‘schema’. Head defined it as: 

That combined standard against which all subsequent changes in posture are 
registered before they enter consciousness 6). 

Although Bartlett in taking this term over from Head claims Ыз. 
tight as a psychologist to modify it to mean “ап active organization of 
past reactions” (p. 201), the above definition, with its emphasis upon a 
‘standard’, contains the idea which appears, here and there, in-Bartlett/s 
work—that the schema represents the combined content of previous 
reactions heaped up like the apperceptive mass and taking on a certain 
form. These three uses of the term have at least one, of their sources in the 
influence of Sir Henry Head. The failure of Bartlett to retain the modifi- 
cation of the schema which he has stated, and his regression to its use 
as a somewhat static standard, constitute one reason for confusion in its 
meaning; the unsuccessful attempt to reconcile this concept of a standard 
with a Wardian psychology is another. 


320 , The concept of the ‘schema’ 


(b James Ward. The principles of Ward's psychology are implicit 
throughout the work of Bartlett, who was not only his pupil but who 
maintained a close relationship both academic and personal with him 
for many years. Ward’s psychology has been summarized by Brett in 
this way: ` ` 

The unity of consciousness is a continuance; the whole process must be regarded 
as the gradual differentiation of a primary unity...the mind is an organism which 
grows by continuous development and differentiation into a colleotaon of parts that 
develop in sustained relations and never change without mvolving reciprocal change 
through the whole structure (б). 


These ideas of continuance and development are assimilated so 
intimately by Bartlett that he assumes them throughout his writing 
without making any explicit reference to them. It is in a psycho- 
logy based on these that schemata in remembering have to be made 
meaningful — ^ 

While Bartlett/s general point of view is based on Ward's psychology, 
Ward had also a specific influence on Bartlett’s theory of remembering. 
Writing an obituary of Ward in the American Journal, Bartlett states: 


Another part of psychology had an irresistible attraction for him, the study of 
memory. Here if anywhere was to be found actual evidence of the integrity and 
independence of mind, and the indissoluble character‘of individual experience 9). 


Ward, who himself emphasized the influence of Lotze in his thought 6), 
acted as a direct bearer of the idea of the activity of memory from Lotze 
to Bartlett. This legacy included with it the concept of the schema 
thought of as a plan of activity, the form which the activity will take. 
Brett writes: . 


То Lotze and all idealistic psychologists the memory is the crucial instance; there 

is no faculty of memory, no cerebral organ, no ‘storehouse of ideas’; only the living 

` continuity of the soul and ita power of reproducing ite previous activities.. . . Memory 
does not keep any picture; what 1t really retains is a kind of schema, a plan of action (6). 


This is the meaning schema has in the psychology Bartlett assumes, but 
it is a meaning he does not make explicit or develop. It should be kept 
in mind as a possible interpretation of the term when it is used in a theory 
which considers remembering ай an active process belonging to a ‘de- 
velopmental’ psychology. This use will be referred to in the experimental 
section of this paper. 
‘The most important influence Ward has on Bartlett’s theory of 
remembering, however, is the significance he gives to interest. Ward 
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casts aside association as an explanatory principle and substitutes con- 
tinuity for contiguity (ш). The continuity of the individual's activity is 
considered the integrating principle. In answer to the question of how 
new wholes are integrated, Ward restates the Lotzian point of view “that 
movements of attention determine what wholes will be formed and these 
are based primarily on interest” (8). Ward does not think of items of 
content being absorbed and then integrated by some superimposed 
process of association, but rather, he considers the activity of the in- 
dividual through his interest to be in its very nature integrating and 
developing. 

This function of interest is taken over and becomes important in 
Bartlett’s theory. The schemata are built up by several processes in 
human life; but the chief of these are the interests which sift and evaluate 
the ‘elements’ of the schemes. 

In all these ‘schemes’ there is operating that kind of unwitting analysis which 
gives weight to certain elements of the whole....Most often of all, in human adult 
reaction it is a matter of the operation of persistent ‘interests’ (p. 302). 

Here again, while attempting to think in Ward’s terms of activity, the 
contradictory concept of memory content creeps in. 

Bartlett’s basic psychology is essentially Wardian; and his theory of 
remembering with its emphasis on interests is in harmony with this 
psychology. It is paradoxical that while this psychology i ig assumed by 
Bartlett, the use of schema which is consistent with it—the schema being 
a plan of the activity rather than a form into which content is put, or a 
force which causes the activity—is not developed in his theory. Instead, 
he attempts to substitute in his Wardian psychology the idea of schema 
as a mass of content which the interests serve to organize. The failure 
to develop the meaning of schema which is consistent with the psychology 
he develops, and the attempt to make the term harmonious with concepts 
in other fields such as these of Head and Rivers, is the ultimate basis of 
the constant confusion. 
` (с) W. H. В. Rivers. Bartlett’s familiarity with Rivers’s work and his 
own early and continuing interest in anthropology (4) add more confusion 
to the ‘schema’. From his interest in the persistent group patterns and 
conventions which mould new activity into their own forms and change 
these forms very slowly, Bartlett works by analogy to the idea of the 
function of schema in individual activity. 

1 That the analogy develops from Bartlett’s interest in social processes and is taken 


over to the individual field is apparent from a study of Bartlett’s social peychology-—see 
$3 of Remembering. 
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The direction of a group’s preferred, persistent tendencies constitutes a kind of 
lasting social ‘schema’ on the basis of which much successful constructive work in 
recall may take place (p. 264). 

It may be that social conventions, institutions, and traditions formed by per- 
sistent group tendencies constitute ‘group schemata’; just as the individual images, 
ideas and trains of thought formed by persistent interests constitute ‘individual 
schemata’ (p. 299). 

The schemata here have the meaning which Bartlett retains when he 
uses the concept to mean the forms which are imposed on new material 
and the forces which determine what the remembering activity will be. 

A second systematic difficulty arises from Bartlett’s relationship with 
sociology. According to his theory of remembering, interests, appetites, 
instincts and ideals influence remembering as they function in the 
schemata, but the social background, he considers, influences the in- 
dividual directly and not as part of any psychological process. Remem- 
bering is determined, then, in two ways; first by the schemata, and 
secondly, and separately, by the social group. Therefore, the schema 
has to be given a meaning which will harmonize its effect with the effect 
of the social group. This is one source of the confusion which results when 
the schemata are thought of as forces. 

(d) Bartlett’s early studies. One other influence on the development of 
the concept should be noted---namely, Bartlett’s own early experiments 
in perception. In an article, published 1 in 1916, on “Some problems of 
perceiving and imaging" (5), He states that in perception the subject 
always makes an ‘effort after meaning’. This meaning “depended 
greatly upon the prior experience of a subject and his constant interests 
or those of the moment". In his book of 1932, in reporting on these 
early experiments, he says, “I shall call this fundamental process of 
connecting a given pattern with some Setting or scheme 'effort after 
meaning'" (p. 20). In this early notion of the influence of both past 
experience and interests in forming the scheme, the relationship of the 
concept with that of the ‘apperceptive mass’ is seen on one hand, and 
on the other its relationship with Ward's notion of continuity based on 
interests. | 

(е) Summary. In the above discussion the various influences which 
affected Bartlett’s concept ‘schema’ have been indicated. These may be 
summarized briefly here. Although Bartlett’s psychology is essentially 
that of Ward, he does not develop the idea belonging to this psychology 
of the schema as a ‘plan of the activity’. He attempts rather to reconcile . 
his use of the term with physiology on the one hand and anthropology 
on the other, and is thus led into employing it in several senses. The 
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schema is at times thought of as comparable to the forces exerted by 
social custom on behaviour, at times as a form which is like that both of a 
biological standard and of a social pattern, and at times as the content of 
memory and the apperceptive mass into which new material is received, 
even as new physiological impulses are registered against the stored 
effects of previous ones. The confusion which results makes systematic 
appraisal difficult and experimental development vague. The term itself 
must be clarified and defined. This is here attempted by further in- 
vestigation of remembering as an active process; and through this will 
be determined where and how (if at all), the term best applies. 

‚ Accordingly, in the next section we turn to experimental studies of 
remembering. In these we shall consider at what point the concept of 
schema is necessary and in what way it may best be defined. Possibly 
any one of Bartlett’s four ways of using the term might be developed, 
or perhaps some other use of it may be more adequate. The definition we 
select will be the one which develops from the experimental results. 


IV. PURPOSE AND GENERAL METHOD OF THE EXPERIMENTAL 
INVESTIGATION 


The purpose of these experiments is to, continue the study of active 
remembering, and from the results give an interpretation of the notion 
of ‘schema’. $ 

In contrast with Bartlett’s experiments with individual adults, these 
studies have all been made in classroom groups of school-children. The 
emphasis Bartlett placed on the use of ‘real’ material, that is, material 
with which the subject would most likely ‘have to deal’, has been 
maintained. This emphasis on ‘reality’ has been extended in the final 
experiment to include the use of the actual situation and usual method of 
learning the material, in so far as this could be done and a satisfactory 
degree of ‘control’ secured. ` 


Ү. PRELIMINARY EXPERIMENTS 
(i) The influence of the ‘difficulty’ of the material on remembering 
While this particular experiment arose originally as a by-product 
from another study, the results are recorded here to show a preliminary 
attempt to develop a definition of ‘schema’. 
Forty pupils in the fifth grade learned one poem a week for four weeks. 
1 Full reporte of this and the following study have been published in the British Journal 


of Psychology (12, 13). 
22-2 
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The learning periods were equal and the poems were all of the same 
length and form, but differed in the difficulty of their thought content. 
Four weeks after the last of these had been learned the children were 
asked to write “what they remembered of each poem, or what story it 
told”. The number of words which were reproduced immediately after 
a learning period was taken as the objective criterion of the degree 
of difficulty the poems had for the subjects. With the difference in 
difficulty a second difference demonstrated itself. This may be considered 
a difference of “what the subject has made out, of the material”. With 
the simplest poem, the subject constructed a recall which, with a few 
minor changes, was closely determined by the given material. As the 
material became increasingly difficult, the subject’s constructions showed 
more importation, less close adherence to the original and more in- 
dividuality. 

What place can we give to the notion of schema in this interpretation ? 
There are two differences, one of content achieved, the second, of what 
the children have made from the material. If this second difference were 
called & schematie one, then the schema would have the meaning of 
“what the subject makes from given material". In the easy poems the 
. Schemata are closely related to the material; as the poems become more 
difficult the schemata show поте invention and substitution. The use of 
the word schema to indicate „this non-quantitative difference in what 
“the subject makes of material" is valuable in the interpretation of this 
experiment. The following experiments investigate whether this use can 
be maintained, further clarified and extended. 


(ii) The influence of age and social group on children's remembering 

Bartlett stresses the fact that social background influences remem- 
bering. In giving the same story to subjects from English and Indian 
cultures he found certain differences in recall. 

The variations (between the English and Indian subjects) seem to be in accord 
with group differences. Both the character and operation of group differences could 
be studied by the careful use of the Method of Serial Reproduction (p. 146). 

In this experiment recalls were obtained from groups with a much 
smaller difference in their social background. The subjects were children 
from three schools in different districts of Toronto, with as widely different 
social backgrounds as possible in one community. Three stories, each 
approximately 250 words іп length, but varying in type, style, and 
difficulty were used. -The chain or serial reproduction method (р. 119) 
with 2—8 chains in each group for each story was used. The subjects read 
the story through once and immediately wrote what they remembered 
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of it. They then left the room and the subjects for the next link came in 
and each read one of the former subject’s reproductions. A week elapsed 
between each story. The chain was carried on until either the subjects or 
the material were all used. 

Differences in remembering among the groups were as follows: 

(1) In the reports of the older children (14-15 years) more of the 
given material was retained than in those of the younger children 
(10 years). The younger ones imported and substituted their own ideas. 

(2) The less stable social group gave many more modifications and 
importations than the comparable age group in the more stabilized social 
setting. 

(3) Items having a high positive value of social meaningfulness were 
remembered most readily. 

These results support the rather obvious claim that social group and 
age influence remembering. Have they any contribution to make to the 
clarification of the concept of schema? In considering this we must 
refer again to our section on the historical development of the notion. 
There it was pointed out that Bartlett considered remembering to be 
determined by the schema and, as a result of Rivers’s influence, by the 
social group. This, we mentioned, led to some confusion; for remembering 
was determined first by a force which was' psychological in nature, and 
secondly, by a force belonging to an antpropological frame of reference, 
namely the social group. From these results it is suggested this confusion 
may be clarified in this way. As in our first experiment we are concerned 
primarily not with quantitative differences, but with differences in 
“what the subject makes out of the material”. These, we suggested, 
might be called schematic differenceg. Using the term in this way we need 
not think of schema and the social group as two separate forces influencing 
remembering, but rather that social background and age are factors 
which are reflected in the schemata or “what the subject constructs from 
the material”. The schemata reflect the characteristics of the group as 
they are incorporated by the individual. The members of the hetero- 
geneous group show more diversity in their schemata than do those of 
the stabilized group, the younger children show more originality than the 
older ones. And finally, using the term schema in this sense conveys the 
significance that age and social group do not influence the quantity of 
material remembered, but the form the activity takes. 

Summarizing the results of these experiments in terms of the use we 
have assigned to the word ‘schema’, it may be stated that “difficulty of 
material, age and social group are all factors which infiuence the memory 
schemata ". 
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I. INTRODUCTORY 


Tests of musical ability may be classified into two main types—those 
that measure proficiency resulting from education in music, and those that. 
measure some innate capacity for the performance or appreciation of 
music. Existing test schemes have not always distinguished between 
these two types, which correspond to definitely different aims. Even 
some of those purporting to be of the second type have been cast in 
a form which has demanded knowledge on the part of ће testee of 
musical terminology, or has otherwise placed individuals with musical 
experience at a distinct advantage. The purpose of the present paper is 
to suggest the possibility of the use of a new principle in the testing of 
one aspect of untrained musical ability. 
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In point of fact, the subjects of the present experiment all had some 
knowledge of music, however slight, and the material was chosen with 
this particular group in mind. The group consisted mainly of students 
‘of the Ordinary Psychology Class of the University of Edinburgh, but 
a few other people were included, all with a similar educational back- 
ground, In addition, use was made of a small group of students in the 
Faculty of Music, who acted mainly as а control. It isnecessary, therefore, 
to stress the fact that this paper describes an approach to the testing of 
musical ability. It was hoped that if the method proved successful with 
the student group, it might also be applicable to school children, down 
to quite an early age. 


П. PRELIMINARY EXPERIMENTS 


The method of testing used evolved gradually. Some hints were 
obtained from Schoen (8). Since many of the researches described in that 
book seemed to be lacking in general conclusions, two forms of question- 
naire were drawn up, and tried out in consecutive terms with the 
Ordinary Psychology Class during gession 1937-8. 

In each case a series of gramophone records of music of various types 
was played, and the hearers reported their replies to certain questions. 
A good portable gramophone was used, and, except in a few cases, 
non-metallic needles were preferred to steel. It was thought that the 
variety of music available on gramophone records, and the assurance of 
constancy of performance, more than compensated for the lack of 
‘human element’, since the writer’s personal opinion was that such 
‘human element’ might be prejudicial to one’s judgement. 

The form of questionnaire first ised was as follows: 


Do you sing, or play any musical instrument?.............. nu 

Do you attend concerts? If so, of what kind1.................. 

After each selection is played, answer the following questions: (a) Did you like it? 
(Б) Can you identify it (guess if you like)? (с) What impression do you think the 
composer is trying to convey? (d) Did the music give you any emotional experience? 

Spaces for replies followed. 

An examination of the results led to the folloying conclusions: 

(i) A large proportion of the listenérs reported that a piece of music 
was vaguely familiar, but that they “couldn’t place it”, or “could never 
remember thename of a tune”. This suggested that one could be reasonably 
sure that even not totally unfamiliar music would be identified by only. 
2 small number of hearers. . 
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(ii) The variety of ‘impressions’ reported in answer to question (5) 
suggested that this diversity might be used either as a basis of classifica- 
tion, or as an indication of understanding on the part of the listener. 

(ii) It appeared that the emotional element, at least under test 
circumstances, was considerably less important than had been expected, 
and normally did not prevent the subject from responding in the other 
ways required. 

The experiment was repeated three months later, using different 
records, and a modified form of questionnaire, as follows: 


Мале... Date... eerie ene 
Do you sing, or play any musical instrument?.................. 
Are you fond of musio?............... 


What kinds do you prefer? ............. eese 

After each seleotion is played, answer the following questions: (a) Did you like it? 
(b) Have you heard it before? (c) I£ so, can you identify it? If you wish to guess, do so. 
(d) What did you think about while the music was being played? 


Spaces for replies followed, as before. 

Responses to the second form of questionnaire confirmed the first 
of the conclusions from the previous experiment. Analysis of the replies 
to question (d) of this series further indicated that most, listeners spon- 
taneously read a meaning into the music they heard. These ‘meanings’ 
for the most part took the form of ‘personal’ (i.e. egocentric) or what 
might be саПе4` ‘ general’ associations. These latter were considerably 
the more frequent, especially among men. In all, 420 ‘general’ association 
responses were recorded, as against 259 ‘personal’ associations. These 
figures do not include cases of imagery, impulse, emotional experience, 
like or dislike, or remarks concerning the style or execution of the music, 
all of which occurred much less frequently. The element of ‘meaning’ 
of a generalized character thus seemed to play a considerable part in 
the experience of the listeners. Finally, a cursory examination of the 
general questions at the head of each questionnaire suggested that the 
-ability to recognize correctly the composer’s intention or other implica- 
tions of a musical composition depended on the hearer’s musical ability, 
or at least his musical ‘background’. The general questions referred to 
of course explored only the degree to which the subject was in contact 
with music, and gave no indication of actual ability. Other things being 
equal, it would appear that the musically gifted person would also be 
interested in and acquainted with music, but of course other things are 
seldom equal, and it may be that many people with a potential ability 
to praduce or appreciate music are prevented from doing во as a result 
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of lack of opportunity or unsuitable musical education. This view was 
borne out in the present case by examining the results of an experiment 
similar to those reported, performed with a small group of students of 
an Adult Education class in Psychology. 


ПІ. ExPERIMENTAL METHOD AND RESULTS 
| (1) Basic assumptions 

The theoretical basis of the main study, to be discussed presently, is 
therefore as follows: 

Musical ability implies something more than simply the ability to 
sing or play an instrument, or to discriminate between simple or complex 
sensory impressions such as form the raw material of music, and the basis 
of certain existing tests. It is a widely accepted fact that what dis- 
tinguishes the really first-rate musician from the ordinary competent 
orchestral performer is not so much superior technique as interpretative 
power; similarly, a person with next to no ability as an executant may 
be a highly gifted critic or even conductor. (In addition it is significant 
that some of the greatest composers have been indifferent executants.) 
Interpretative power, then, may be regarded as an important part of 
musical ability, and this, to the writer’s knowledge, has never been 
separately tested, at any rate on systematic lines.! 

The question next arises how far one в justified in expecting unifor- 
mity of interpretation, and so to what extent one can apply the predicates 
‘right’ and ‘wrong’ to an interpretation. This, however, is a difficulty 
which need not invalidate the method of testing employed, although 
it does limit to some extent the choice of material. 


(2) General method of testing employed 


The method used was to ask the hearer to select from a group of 
alternatives that interpretation which he thought best fitted the music, 
this limitation of response being a principle widely used in intelligence 
testing and elsewhere. Although it might appear at first sight that only 
music with a definite ‘programme’ could be used, this is not necessarily 
the case. If one accepts the broadest implications, of Howes’s conten- 
tion(1) that “all music of any value is at bottom programme music, 
that is, it is a commentary on life, and not something divorced from life", 
then any musical work in respect of which the composer’s intention is 

1 Smee writing the above, however, I have heard papers, at present unpublished, 


describing test-batteries including tests of interpretative ability, using methods similar 
in some respects to that of the present expermment. * 
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definitely known may be used as test material. It may, of course, be 
objected that the composer may have failed to give adequate expression 
to his.intention, but this is hardly a valid objection if one limits oneself 
to music on which the consensus of competent opinion shows complete 
agreement. An experimental check on this pomt is described later 


` (§ TV (1). 


The musical material used was selected in accordance with these 
assumptions, the choice being limited to such gramophone records as 
were readily accessible to the writer. Ten records was found to be a con- 
venient number to constitute a series, this being the same number as 
was used in the preliminary experiments. It was possible to play these, 
allowing for explanation, pauses, etc., in just under an hour. 


(3) A measure of musical knowledge: revised Kwalwasser test 
It was, of course, necessary to use some sort of criterion of musical 
ability in evaluating the results obtained. Unfortunately, it was not 
possible to make use of the Seashore Measures of Musical Talent(4) or 
&ny other recognized teste, but in any case considerable doubt was 


' entertained regarding their validity for the present purpose. It was 


possible, however, to obtain an indication of the ‘musical sophistication’ 
of the subjects by means of*a questionnaire. A fairly suitable test was 
available in the Kwalwasser Test of Music Information and Apprecia- 
tion (2), but this was rather long for the time at the writer's disposal, 
and it also seemed possible to improve upon it in other respects. 
Accordingly, a radically revised abridgement of the Kwalwasser test was 
made. The relation between this revised form (RK) and the original 
(Kw) may be seen in Table I. The last column of figures in the table 
gives the number of questions not contained in the original form of the 
test. 

The general plan of the revision was (а) to omit as far as possible 
questions of a more intimately personal character, e.g. "Clara Wieck 
became the wife of Schumann", and those in which ‘general knowledge’ 
might be said to play a large part, e.g. proper names of which the form 
revealed the nationglity; (b) to include a few questions dealing with 
vocal music, and mogern and light music, not excluding jazz. The 
Kwalwasser test ignores these althost entirely. 

Kwalwasser’s Test 1 was omitted because many of the names of 
performers were unlikely tp be familiar to European subjects, or had 
ceased to be prominent. Test 3 requires uncontrolled naming of composers, 
which was considered to be contrary to the general plan of the test method 


M 
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.used. Test IV of the revised form, devised by the present writer ав 
a substitute for Test 3, was constructed on the multiple-answer plan, 
and tested detailed knowledge of well-known compositions. In additions 
to these alterations, minor changes were made in the directions for 
Tests 2, 5, and 6, and in the examples given. 

A correlation of 0:83 + 0:019 was obtained between the ‘retained’ 
and the ‘new’ items. 

The test booklet was provided with a title-page (referred to herein 
as ‘page 1’), which was designed to measure actual contact with music 
by means of replies to a series of questions. Its purpose was to detect 


Table I. Relation between original and revised forms of 
Kwalwasser Test of Music Information and Appreciation 


Test no. . No. of items 
Kw RK Title of test Kw RK New 
1 Classification of artiste 20 — — 
2 I Nationality of composers 20 10 4 
3 Composers of famous compoaitions 30 — — 
4 п Classification of composers 10 5 2 
5 ш General knowledge of composers 50 15 7 

and compositions 
IV — 12 12 
6 У Production of tone on orchestral 10 5 0 
instruments 
7 VI Classification of orchestral кйш 10 6 1 
‚ ments 
8 УП General knowledge of inetrameita 50 12 2 
tion 
9 УШ General knowledge of musical 50 15 5 
structure and form 
Total 250 80 38 


those individuals whose interest in,music was of a more active and 
possibly non-technical kind, but naturally it was difficult to interpret 
these replies objectively. Thus, for example, in reply to a question 
“Do you play any musical instrument?" those who say they play 
‘a little’ frequently play considerably better than many who reply simply 
‘yes’. Correlations between a crude numerical measure based on ‘page 1’ 
and various other variables are noted later (§ III (7)). 

Both ‘page 1’ and the actual results of the revised Kwalwasser test 
are thus a little difficult to interpret. Any conclusions drawn depend 
to some degree on considerations such as to what extent potential musical 
ability overcomes obstacles put in the way of its development, and, 
conversely, to what extent training in or thegretical knowledge of music 
may compensate for lack of original ability. However, acting on the 
assumption that an individual who had gone far enotgh to undergo 
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professional training in music would be almost certain to possess genuine 
ability as well as interest and knowledge, the writer decided to ask 
permission from the Edinburgh University Faculty of Music to try out 
the tests with students of the Interpretation Class. A group of twenty to 
thirty students was made available, and although the number was small, 
it acted as a useful control group. 


(4) Test material and results: Series A 


Originally it was not intended to draw up more than one series of 
test records. Accordingly the set referred to as Series A consisted of 
a first selection of records considered by the writer to be the most 
suitable of those available, at the same time giving sufficient variety. 
Series A comprised the following records: 

(1) Minuet from Don Giovanni (Mozart): harpsichord with orohestral accompani- 

ment. 

(2) “By the Waters of Minnetonka”: trio—piano, siii and cello. 

(3) “Volk ans Gewehr” (modern German song): male chorus with military band 

accompaniment. 

(4) “The Elephant" from The Carnival of Animals (Saint-Saëns). 

(5) "Finlandia" (Sibelius)—frst half. 

(6) “Kolj Blavenj" (Bortniansky): Russian church musio—Don Cossack Choir. 

(7) “Pastorale” (Stravinsky): violin and wind instruments. 

(8) Trio in Вр, Op. 99 (Schubért)—18t movement, olosing portion. 

(8) “La Fille aux Cheveux de Lin" (Debussy): violin arrangement. 

(10) “I have attained the power” from Boris Godunov (Moussorgsky). | 


Where no setting is mentioned, it is to be understood that the original 
form of the composition was used. In the cases of the vocal selections, 
it was found that in no case were tHe hearers able to deduce the required 
answer from an understanding of the words. 

The report sheets issued were headed as follows: 


After each record has been played, answer the following questions: (a) Did you 
like it? (5) On what factors did your answer to (а) depend? (с) Underline the word 
or phrase completing the description of the music given below. 


Although use was also made of the replies to (a) and (b), the chief 
interest lay in the replies to question (c), samples of which are as follows: 

(1) A dance measure, suggestive of (solemnity dignity  gaiety 
abandon). , 

(10) A soliloquy: the singer's frame of mind is one of (grief despair 
dissgtisfaction * defiance). 


z 
5 
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© 
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As will be seen from Table II, these examples represent fairly well 
the extremes of difficulty involved. , 


Table II. Series A: Percentage frequency of responses recorded, . 
of more than one response, and of omissions 


Over Omis 

Responses 96 l mons 
solemnity 3 dignity 88 qoe 6 abandon 1 4 1 
moonlight 6  npphng 73 ird song 8 trees 7 1 

water 
determination 79 triumph 10 exhilaration 7 solemnity — 1 2 
tager 15 camel 22 phani 46 tortoise 13 — 4 
sub-tropical 6 temperate 1 and $1  industrialized 11 1 — 
and fertile rugged " " 
resignation 52 ving 13 communion 24 praise 6 2 
pastoral scene 28 eal 2 eastern 41 exotic dance 26 i 1 
bazaar 
austere 2 headstrong l4 carefree 32 1omantic 44 7 3 
handsome 1 beautsful 32 mature woman 5 gracious old 58 — 4 
youth young girl у 

grief 27 despar 35 dissatisfaction 15 defiance 13 6 4 


Of the records in Series A, Nos. 1, 2, 3, 6 and 7 had,been tried out 
in the preliminary experiments. Table П shows for each item the per- 
centage of times each of the given responses was recorded, together 
with, in the last two columns, the percentage of cases in which more 
than one answer, and no answer, respeotively, were given. Correct replies 
are italicized. The various alternatives should give a fair indication of 
what each question was. It will be noficed that all possible answers 
were received, with one exception. These.percentages are based on 142 
cases—119 members of the Unselected group and 23 of the Musical 
group. In some cases rather interesting differences between the groups 
were obtained. These are shown in the first two columns of Table ПТ; 
the two later columns show similar data for percentages liking each 
selection. 


Table III. Series А: Percentage of Unselected group and of Musical 
group correct in each selection and liking each selection 
Percentage correct Percentage king 


Record == ———— Е =. 
no. Unselected. Musical Unselected Musical 
1 95 96 92 ‹ 78 
2 15 58 82 17 
3 84 50 61 * 48 
4 37 92 * 47 96 
5 80 87 83 89 
6 6 4 65 ' 14 
7 25 35 . 55 64 
8 36 58 "Io 100 
9" 22 83 68 100 
10 19 0 55 * 50 è 
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(5). Test material and results: Series В 


Since the number of test items was too small to obtain a split 
reliability, it was thought desirable to try a retest by means of a Series B. 
Two chief difficulties stood in the way of this: (i) as already indicated, 
the pick of the writer’s records had been used for Series A, and (ii) difficulty 
was experienced in obtaining again the services of all the subjects who 
had listened to the first set of records. 

The second of these difficulties was partly overcome by asking for 
volunteers, and eventually, when accidental circumstances had taken 
their toll, twenty-six subjects remained from the Unselected group, plus 
a slightly different group from the Interpretation Class. This of course 
left a rather small number for purposes of correlation, but even во, signi- 
ficant results were obtained, as will be seen. It should also be noted that 
the ‘Unselected’ group became rather less unselected, since presumably 
the students who volunteered were those who had more than the average 
interest in music. р 

The other difficulty was also overcome as well as circumstances 
permitted, and a Series B was drawn up in which each item was matched 
for type of music, if not for difficulty, with one in Series A. Series B 
comprised the following recérds: 


(1) “Song of the plains" (mbdern Russian song): male chorus with band 
&ocompaniment. 
(2) “The wind in the trees" (Briccialdi): flute. 
(3) Polonaise from Eugen Onegin (Tchaikovsky). 
(4) “Sérénade Espagnole” (Chaminade): violin. 
(Б) Symphony No. 1 in C maj. (Bizet)—4th movement, first part. 
(8) “Tortoises” from The Carnival of Animals. 
(т) “How beautiful those eyes” (Russian sentimental ballad): mezzo-soprano. 
(8) “On hearmg the first cuckoo in spring” (Delius)—first part. 
(9) “Pimen’s monologue” from Boris Godunov. 
(10) “Poet and Peasant” Overture (Suppé). 


Of these, only No. 2 had been tried out previously. 

Tables IV and V show the data for Series B corresponding to those 
for Series A already’ given. Much less significance can be attached to 
these, in view of the very much smaller Unselected group which listened 
to Series B, and of the inferior musical quality of some of the records 
in this series. It will be noticed that the proportion of omissions is 
considerably higher; practically all of these came from the ‘new’ 
members of the Musical group. 
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Table IV. Series B: Percentage frequency of responses recorded, 
: of more than one response, and of omisstons 


Over Omis- 
ену % 1 mons 
youth 13  infantry cavalry 71 artillery 4 — 9 
organization 
bee’s flight 45 cloud of 36 rushing water 2 wind 7 — 9 
inseots 
Piety 52 stateless 9 boisterousness28 grace — 6 4 
6 serenade 17  &ubade 50 pastoral scene 13 4 11 
(age) | 
below 20 31 с.30 44 40-46 ll over 60 2 4 7 
crocodile 22 tortoise 40 bear 9 elephant 6 — 13 
joy 2  pasaon 2 + despair 19  rengnahon 71 — 7 
spring 33 summer 32 autumn 22 winter 6 — 7 
dejected 50 deflant 2 old and weary 41 self-confident — 7 — 
big city 2 mountainous 15 tropical | — rural 70 2 11 


Table V. Series B: Percentages of Unselected group and of Musical 
group correct in and liking each selection 





Percentage correct Percentage 1i liking 
Record oo“ > ~ 

No. Unselected Musical ` Зы и Musical 
1 TI 83 11 38 
2 8 7 69 3 
3 8 11 62 78 
4 18 18 re 44 
5 23 39 I 85 
6 35 64 * 58 70 
1 7i 63 58 0 
8 è 4 63 е 73 93 
9 42 39 65 58 
10 73 71 85 56 


(6) General results from both series and from the revised Kwalwasser test 


Highest, mean and lowest scores on all measures for the two groups 
are given in Table VI. The upper line of figures in each represents the 
Unselected group; the lower line, of italicized figures, the Musical group. 
Since the numbers tested and the differences obtained are both small, 
little absolute reliance can be placed on the data contained in this table. 
Nevertheless, some of the results are sufficiently striking and suggestive 
to form the basis of the conclusions given below. 

The various correlations which were thought to be worth finding 
are given in Table УП. The figures in the second'column are for the 
whole group, those in the first for the.Unselected. group only, since-in 
some cases it seemed preferable to consider this group by itself. It will 
be noticed that some peculiar shifts take place when the Musical group 
is included. This is particularly so in the case of the correlations between 
A and В on the one hand, and ‘D’ and ‘E’ (see below) on the other. In 
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spite of the considerations noted above, it will be seen that these correla- 
tions satisfy the minimum requirements for statistical significance, though 
considered as reliability coefficients they are of course very poor. (At 
one stage of the investigation an attempt was made to redistribute the 
records in the two sets into a difficult and an easy series. The new 
correlations thus obtained are those between ‘D’ and ‘Е’.) 


Table VI. Ranges of scores: both groups (see text) 


Highest Mean Lowest 
Revised Kwalwasser 58 31-2 8 
76 64-7 49 
Scores: Series A 9 48 2 
8 6-2 4 
Scores: Series В 6 3-7 1 
8 47 1 
Liking: Series A 10 - 6-1 3 
9 6:3 3 
Liking: Series B 10 . 7-3 3 
8 5:8 2 
Table VII. Correlations 
Unseleoted All 
Kwalwasser and ‘page 1’ 0-45 +0-048 — 
Kwalwasser and A 0:28 +0-061 0-39 +0 052 
Kwalwasser and B • — , 0-44 +0-087 
Kw and А liking © 0-20 --0-064 0-02 +0-059 
Kw and B liking — — 0-30 --0-098 
‘page 1’ and A — 0-05 +0-064 — 
‘page 1’ and B Ы 0-27 +0-127 — 
‘page 1’ and А Wiking 0-31 40-056 — 
‘page 1’ and В isking 0 4040-111 — 
with B 0-43 +0-112 * 0-37 +0-080 
‘D’ with ‘Е’ 0-52 +0 099 0-32 +0 093 
A and A liking 0-16 40-061 0-15 +0 056 
В and В liking 0-27 +-0-123 — 0-05 +0-096 
LIsking: A and В ` 0-74 40-062 0-72 +0-051 
e 


(T) Conclusions from the correlations obtained 


Other main points which seem to emerge from the correlations are 
as follows: 

(i) Liking seems to be an independent and fairly constant factor 
1n this test situation. It was found difficult to devise a technique whereby 
it could be discovered whether ‘understanding’ of a composition was 
correlated with Шамо for it. Correlating the number of selections liked 
with the number corfect did not really meet the case, and the distribu- 
tions obtained made it almost impossible to calculate association coef- 
ficients for each record separately. Nevertheless, it was found that 
negative or very low association coefficients were found mainly in cases 
where either there was a widespread antipathy to music of that type 
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(e.g. АЗ), or the music was definitely in an unfamiliar idiom (e.g. A7,A9). 
On the whole it seemed possible to draw the general conclusion that, 
other things being equal, that music was enjoyed which was correctly 
understood. 

(ii) In some respects ‘page 1’ was a better бт more useful measure 
of ‘musical sophistication’ than were the questionnaire scores. This is 
seen especially in the case of the correlations with liking. While there 
was here no marked connexion between musical knowledge (as measured 
by the questionnaire) and liking, experience of music of a more direct 
kind (as measured by ‘page 1’) correlated with it positively, to a degree 
statistically significant. On the whole, the indications are that knowledge 
of music widens the scope of what one can enjoy—a point contrary to 
the view that the untaught show lack of discrimination, while the 
sophisticated are unduly eclectic. It is noticeable, however, that in the 
case of Series B, there is a negative correlation with the Kwalwasser 
scores—as might have been expected in view of the low musical value 
of some of the B records. 


ТУ. RésuwÉ AND DISOUBSION 


The following discussion restates the main standpoint of the investiga- 
tion, and amplifies certain points arising from the experimental procedure 
and the results. 


(1) Validity of the method of testing 

The objeot of the experiment was to test musical ability on the basis 
of the assumption that one way in which the musically gifted individual 
shows his superiority is in correctly identifying the composer’s intention 
or other authenticated content of à musical composition, whether of 
a ‘programme’ character or otherwise, provided that that content is 
sufficiently clearly expressed. That such an ability exists, the results of 
the present experiment seem to show. How far it is correlated with other 
aspects of musical ability cannot be known until results from really 
satisfactory test material are available. Although many of the selections 
used were correctly interpreted by only a small proportion of the hearers, 
it was possible to check the correctness of what" may be called the 

‘official’ interpretation as follows: А 

From the records used, a selection of six was Е on which low scores 
had been obtained; these, together with three others not previously 
heard, were played to sixteen members of the Unselected group who had 
listened to both series. Before playing each record, the writer gave 8 gome 
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information regarding its title and content, in some cases pointing out 
certain features which were thought to indicate why the ‘official’ inter- 
pretation was correct and the others wrong. Among other questions, 
which served partly as ‘buffer’ questions, the subjects were asked to. 
state whether they thdught the suggested interpretation was borne out 
by the music. This procedure of course lays itself open to the charge 
of suggestion, but from his personal knowledge of the individuals con- 
cerned, the writer does not consider that this factor had much influence 
on the results obtained. Table VIII shows the numbers of affirmative 
answers received against the numbers of correct interpretations previously 
recorded by these subjects. Allowing for a noticeable (and possibly 
conscious) obstinacy on the part of one or two individuals, and for the 
few ‘reversals’ recorded, the results may be taken as fairly reassuring. 


Table VII. Number of correct responses on first hearing, and number of 
agreements and non-committal responses on rehearing: siateen subjects 


Record t ment mi 

B6 Tortoises 4 9 — 
А4 Elephant 6 1 T 
BS phony, 3 l4 1 
A6 olj Slavenj 1 9 1 
АЛ Pastorale 5 8 — 
B4 Sérénade  * 2 8 4 

Total 21 57 6 


(2) Possibility of improvement of the test material 
The material might be generally improved in the following way: 

Each proposed test item would be submitted to as large a body as 
practicable of really competent critics, and any item on which insufficient 
unanimity was forthcoming would be discarded. Thus, for example, in 

the case of the present Series A, a member of the Faculty of Music 
refused to accept the applicability of the question asked to the Schubert 
Trio in Bp. On the other hand, a large proportion of the Musical group 
gave the expected response. How far this was due to actual knowledge 
of the work would be hard to determine, but it serves to re-emphasize 
the desirability of unfamiliar material in а test situation such as this. 
When another large group of subjects becomes available it is hoped to 
repeat the experimént with practically the same material. If some of 
the alternatives suggested ; were altered, possibly only one record (No. 6) 
would require to be discarded, from Series A. Nos. 1 and 2 could be left 
as shook absorbers, апа No. "3 could-be made more discriminative by 
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substituting a more tempting alternative for ‘solemnity’. Further adjust- 
ments or replacements could also be considered. 


(3) Desirability of a further revision of the Kwalwasser test 


~ In any investigation of musical ability, at any rate in the case of 
adults апа older children, the use of a check of musical knowledge, such 
as the Kwalwasser test, seems essential. Experience in the present 
instance indicates that it would be desirable to get rid, as far as possible, 
of the *Right minus Wrong' method of scoring, whioh is used in three 
sub-tests in both the original Kwalwasser form and the writer's revision. 
Tests V and VI might be improved by making them a little more difficult 
and by confining Test V to instruments other than those of the symphony 
orchestra. The ‘page 1’ questions might possibly also be made more 
systematic. 
(4) Applicability to other groups 

In conclusion the writer wishes to stress the fact that the experiment 
reported is to be regarded as an approach to a method of testing, and, 
further, as an approach from what might be called ‘the top’. Ultimately, 
it might be possible to adapt the method to the testing of quite young 
children, and the writer hopes, if possible, to work down gradually 
through the various age groups. Interesting results might also be obtained 
by testing groups of adults with comparatively little experience of music, 
though in this radio age suoh people, whether adults or children, would 
no doubt be hard to find. Quite apart from the diagnostic value of the 
test method, the writer has more than once heard the opinion expressed 
thatit could be of considerable use in the teaching of Musical Appreciation. 


V. Summary 


1. The experiment described was designed to meet the need for 
a test of musical ability of an untrained type, as digtinct from proficiency 
resulting from education in music. 

2. Preliminary experiments suggested that interpretative processes 
are an important aspect of the experience of, and enjoyment derived 
from, listening to music. Different individuals were found to possess 
different degrees of interpretative power; it was thérefore thought possible 
to test this aspect of musical ability quantitatively. 

3. Two series, each consisting of ten gramophone records of music 
of varied types, were drawn up, and report-sheets prepared. The listener 
was required to state whether he liked each récord, and to select the 
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correct interpretation from a group of four alternatives. The subjects 
were students of the Faculties of Arts and Music. Despite deficiencies 
_ in the material, statistical treatment of the results indicated that ability ` 
to interpret music was fairly constant for the individual, and relatively 
independent of musical*training and experience. 

4, A check on the legitimacy of postulating a correct interpretation 
was obtained. It is now hoped to extend the test method to other age 
groups. Suggestions for the improvement of the test-material are pro- 
posed. 


I wish to express my indebtedness and thanks to the following: 

To the publishers of the Kwalwasser test for permission to publish 
results based on my revision of that test; to Prof. Sir Donald Tovey and 
Dr Mary Grierson for permission to test in the Faculty of Music; to all 
those who volunteered their services as subjects, or gave other assistance. 
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I. INTRODUCTION 


Two recent studies have made some inroads into the common-factor 
structure of intelligence tests of a practical nd of a primarily perceptual 
kind respectively. Alexander (1935) has demonstrated that performance 
tests involve a factor over and above the Spearman g-factor in these 
tests; he called it ‘F’ and proceeded to argue for a concept of ‘practical 
intelligence’ in terms of his findings. Koussi (1935) and later Smith 
(1937), have likewise isolated a factor over and above g, called K, in 
pencil-and-paper tests which requipe the perception of geometric and 
similar two-dimensional shapes, and the eduction of space relations. 
Now there are obvious similarities between the two kinds of tests 
supplying these factors F and K respectively, and one wonders at once 
whether the two factors are not, after all, one and the same: Performance 
tests, and paper-and-pencil 'form-relations' tests, both require shapes 
and their parts to be cognized, and space relations to be educed about 
them. The same kind of ‘mental set’ is involved too. One of the best 
K-factor tests, that called ‘Fitting shapes’ (Brown, & Stephenson (1933)), 
is merely a set of form-boards represented on paper. The present study 
seeks to determine, therefore, whether or not K and F factors are one 
and the same. The problem is as follows: if a matrix is constructed which 
contains a number of performance testa, a number of pencil-and-paper 
‘space’ or ‘form-relations’ tests, and a number of referénce g-testa, will 
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two factors (other than specifics), Spearman g and one other, be sufficient 
to account for the correlations? The following evidence suggests that 
the answer is in the affirmative. 


IÈ METHOD OP EXPERIMENT 
(1) The test variables 
The following tests were used for the matrix required: 
Reference g-tests: 
No. 1. Stephenson verbal intelligence test. Book I.1 


No. 2. Stephenson non-verbal intelligence test. Book II. 

No. 3. Stephenson non-verbal intelligence test. Book ПТ. 
Performance tests : 

No. 4. Modified Dearborn-Anderson (see references below). 

No. 5. Cylinder construction. 

No. 6. Kohs’ block design (1920). 

No. 7. Woolley blindfold (see references). 

№. 8. Alexander’s ‘Passalong’ (1933). 


Space-factor pencil-and-paper tests : 

№. 9. Fitting shapes. 

No. 10. Shape completion.e 

No. 11. Pool image. 

The verbal intelligence test consists of several pages of verbal analogy 
test units, in four different forms; since it is the only verbal test in the 
matrix ib can be used here as a ‘reference’ test for Spearman g-factor. 
The non-verbal intelligence tests are of the kind used by Koussi (1935), 
and in the Spearman-Holzinger study (1937), and have been shown not 
to involve K-factor. They-will be described elsewhere, and it is sufficient 
to give a sample only of each at this juncture, Test No. 2 contained seven 
pages of problems of the kinds shown below: 

Pages 1 and 2: non-verbal classification test units. 

(1) Select four of the six drawings that are most obviously alike in some way: 





1 ‘Tests Nos. 1, 2, 3 are standard teste, used in all factor work in tho Institute, 


е 
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Pages 3 and 4: non-verbal series test units. 
(2) Two of the six drawings have been interchanged; when put in — 
place the віх make a regular series with respect to some feature of the drawings: 


Pages 5, 6, and 7. Classification. The three drawings under A are alike in some 
way; those under B are alike in а different way; find four drawings at the right that 
are like those under A, and four like those under B: 











oe Roe, in 
bee ER | 
T A. os u а 


Test No. 4 contained йө items, similar to those used. їп the Dearborn- 
Anderson form- board test. Each item consists of a small board (12 x 12 їп. approx.) 
with an inset, into which three pieces of wood can fit; these three рівоеа serve in turn 
for all eighteen boards. The subject was given 15 sec. in which to attempt each board, 
and the number of pieces correctly inserted jn that time*was taken as the score for 
that board. 

The Cylinder Construction test was devised for this study, with the object of seeing 
how far F-factor extended into three-dimensional aonstructions. A number of pieces 
are given which, when put together in a rack ready for the purpose (see Fig. 1), make 
up a solid wooden cylinder, 6 in. high, 2 in. diameter. Six cylinders have to be соп- 
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structed in all; the number of pieces correctly assembled in each in one minute is 
taken as the score for that item. 























Fig. 1. Cylinder Construction test 


Kohs' Block Design Test was the standard test, used by Alexander to demonstrate 
F-factor. Alexander’s Passalong test was that described in the British Journal of 
Psychology (1933), except that in making it we decided to make the pieces larger, for 
ease in manipulation. The Woolley Blindfold test was also made in the laboratory. It 
consists of twelve wooden shapes fixed on a board (see Fig. 2). Each of these shapes 





Fig. 2. Woolley teat 


has an unattached replica. The subject saw neither the fixed pieces nor their counter- 
parte. Both written and verbal explanations of what he was asked to do were given 
him, and when he fully understood them, he was blindfolded. The test board was then 
placed before him, and Ве Was allowed о pass his hands over the pieces fixed on the 
board for 20 sec. At the end of that time he removed his hands from the board, and 
was given one of the loose pieces to handle for 10 вео.; he was forbidden to touch the 
board while handling the loose piece. At the end of the 10 seo. the piece was taken 
away from him. He was then asked to identify ita counterpart on the board; for this 
he was allowed another 10 вес. He was of course blindfolded the whole time, and had 
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to solve the tests by touch, i.e. by haptio sense. Two marks were given for each:piece 
correctly identified. It will be seen that there is a certain resemblance between the 
upper and lower members of each pair of pieces on the board: if a subject was suocessful 
to the extent of finding the right pair, but the wrong member of it, he was awarded 
one mark. 

Samples of the Fitting Shapes test, the Shape Confpletion tests, and the Pool 
Image test are given in Figs. 3, 4 and 5. 


Fig. 3. Fitting Shapes test. Draw Imes to show how the right-hand figure should be 
cut to give the shapes on the left 


А 


Standard Shape 


Fig. 4. Shape шше rai test. Item 1. Select one of these pieces, which, fitted to the 
ht-hand shape above, makes the standard shape 





Fig. 5. Pool Image test. Imagine the blank squares to represent pools of still water, and 
draw in each what you think would be o ehe reflection of the figure above it | 


(2) Subjects 

Eighty-five University men studente were tested individually by the 
author. All were between 19 and 22 years of age, were selected at random, 
and attended either Oxford University (60) or University College, 
London (25). None had done performance tests of this kind before. A few, 
of course, had sat for verbal intelligence tests at one time or another. 
The number of subjects, whilst not large, is sufficient for the present 
purpose, and represents a considerable amount of individual testing. 


ПІ. RzsurTS 
(1) Avergges and standard deviations 


The mean scores and standard deviations for each of these tests, for 
the population of eighty-five students, are shown in Table I. 


Table I 

Standard 

Test Mean deviation 
1. 91 61-88 18-50 
2. 9-2 60-24 18-35 
3. 8-3 = 13-65 * 3-52 
4, Dearborn-Anderson 37-38 9-08 
5. Е Construction 16-25 4-88 
6. Kohs’ Block Design 18-60 5-62 
7. Woolley * 16-08 3:45 
8. Passalo 10-70 4-86 
9. Fitting Shapes 35-16 18-27 
10. Shape Completion 10-60 4:15 
11. Pool Image 15-08 4-03 


(2) Correlations and factor analyses 
Table II, gives thé product-moment correlations for the eleven vari- 
ables. They are positive, except for one which is insignificantly negative. 
The simplest factor study for our purpose depends upon accepting 
the g-reference values (Tests 1, 2, 3) as the basis of an analysis. This. 
amounts in effect to a Bi-factor analysis, such as Holzinger advocates 
(1937), whieh has in fact been the basis of much Spearman analysis. The 
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three g-tests are used as ‘reference values’, and their own g-saturations 
are determined in terms of each other; the g-saturations of the other 
tests are then calculated one at a time in terms of these three as reference 
values.? These two steps give the factor saturations shown in column (1) 

Table П. Intercorrelations of eleven tests (N =85) 


, 


1 2 3 4 5 6 7 8 9 10 11 
1 0-493 0:899 0-106 —0-008 0-306 0:284 0101 0-290 0-149 0-171 
2 0-463 0-285 0-328 0-478 0-973 0-386 0-464 0-308 0-384 
3 0-251 0-348 0:479 0-169 0-166 0:267 0:308 0-302 
4 0-468 0-547 0-133 0-144 0-576 0-585 0:500 
5 0-442 0-230 0191 0411 0-447 0-427 
6 0-341 0-208 0-717 0-594 0-585 
7 . 0132 0143 0267 0-250 

a 
8 . 0-205 0-206 0-105 
e 

9 0-486 0-679 
10 А 0-423 
11 : . 

1. 9-1. . 4. Dearborn-Anderson. 8. Passalong. 

2. G-2. 5. Oylinder Construotion. 9. Fitting Shapes. 

3. 9-8. 6. Kohs’ Block Design. „ 10, Shape Completion. 

7. Woolley. 11. Pool Image. 


1 The g-saturation of test 1 in terms of 2 and 3 is grven by: 
Tig = fat) t . 
33 
Similarly for teste 2 and 3. 
* The g-saturation of any of the tests 4-11 is caloulated by gdding them one at a time 
to the matrix for variables 1, 2, and 3. This is most conveniently done by using an adapta- 
tion of the Spearman formula (21) viz. . . 


Аз — 471+ 
= T , 
where A is the sum of the correlations between test ‘4’ and the reference values 1, ©, 8; 


(i.e. correlations гол Таз + Таз +...) and A’ is the sum of the squares of these correlations 
and T the sum of the intercorrelations between the reference values (Le. а Тиз бш ...). 
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of Table ПТ. Using these saturations, residual correlations are next 
calculated for Table П, with the results shown in Table IV. In Table IV 
the tests 1, 2, and 3 are omitted all the residuals involving these tests 
are insignificant, their mean is zero (—0-00639), and each residual is 


Table UI 
"Test Faotor I (g) Faotor П (2) 

1. @-1 0-652 — 

2. 9-2 0-756 — 

3. G3 0-612 — 

4. Dearborn-Anderson 0-314 0-698 

6. Cylinder Construction 0-340 0-476 

6. Kohs's Blook Design 0-618 0-559 

7. Woolley 0-402 0-050 

8. iting Sh 0-297 0-062 

9. apes 0-620 0-548 

10. S Bh Com tation 0-393 0-549 

11. роо Image 0-415 0-589 
Table IV. Residual correlations of tests 4-11 after removal of g-factor 
4 5 6 7 8 9 10 11 
4 0-36109 0-35297 0-00688  0-05045 038185 041220 0.36960 
5 0-23206 0-09373 0-09014 0-20006 0-318368  0:28567 
в 
6 0-07404 0-02548 0:33414 0.35142 0-82872 
* . 
7 0-01302 —0-10648  0-10888 0-08267 
8 0-020060 0-08911 —0-01701 
9 S А 0-24163 0-42206 
10 0-26015 
a 


itself insignificant as judged by the standard error of the difference 
between the original correlation and the theoretical one deriving from 
the g-factor content. The residuals for the remaining tests, however, аге, 
all positive (except Tan and т з). Assuming that one common factor (z) 
is sufficient to account for these residuals, we calculate the z-factor 
saturation of each test in turn in terms of all the other tests in the 
matrix, using Spearman formula (21) (1927). This gives the z-faotor 
saturations shown in Table III, column (ii). 
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Inspection shows that the residuals after the removal of the a-factor 
are insignificant. The biggest of these second residuals is 0-09929; their 
mean is 0-00454. None is significant as judged by the standard error of 
the difference between the original correlation (first-factor residual) and 
the theoretical correlation deriving from the z-factor content. 


(3) Results of a mulitple-factor analysts 


In addition to the above Spearman analysis a further examination of 
the data was made, using the Thurstone centroid method. In Table V 


Table V. Factor loadings for the eleven tests, 
using the Thurstone centroid method 


Test Factor I Factor П 
1. 9-1 ` 0472 —0-461 
2. G2 0-687 —0-418 
з. 43 0-553 — 0:219 
4, Dearborn-Anderson 0-629 0-389 
5. ‘Imder Construction 0-574 0-221 
6. Kohe’ Block Design · 0-826 0-140 
7. Woolley 0-411 -0210 
8. Passalo: 0:340 — 0.188 
9. Fitting Shapes 0-756 0-308 
10. Shape Completion 0-666 0-207 
11. Pool Image í 0-687 0-280 


are shown the factor loadings obtained from, this analysis, while Table VI 
(see p. 350) contains the residual correlations after removal of the two 
factors, These residuals are insignificant. The general resemblance between 
the loadings obtained by the second analysis and those of the Spearman 
analysis is.very clear; rotation of axes would make it still more evident. 


ТУ. CoNOLUSION 


Thus the two analyses, the Speatman and the Thurstone, both point 
to the same conclusion, viz. that the second factor in performance tests 
is the same as that in K-factor tests. K-factdr of Koussi’s study (1935) 
would seem to be the same as F-factor in Alexander’s, as far аз our data 
are concerned. It would seem best to retain the designation K to stand 
for the factor in either performance tests or in pencil-and-paper ‘form- 
relations’ tests, since what is apparently critical in both kinds of tests 
is the cognition and operation of ‘form relations" It is recognized, of 
course, that something intrinsic to performancé might be critical for 
children; for our students, however, there would seem to be nothing 
critical in the performance as such. 

The analysis makes it clear.that there is not a group factor running 
through all performance tests, for the second factor saturations of the 
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Woolley and Passalong tests are negligible or non-existent. K-factor is 
not involved in the Passalong test, and it is not difficult to see why this 
should be so, The test is a performance test, it is true; but form and shape 
and spatial relations enter into it to a very slight extent. The test calls 
for that kind of thinking which is covered by g-factor. In theory, the 


Table VI. Restdual correlations after removal of two factors 
(Thurstone centroid method) 
1 2 8 4 5 6 7 8 9 10 11 


1 0.008 0-062 —0-016 0-185 —0-027 0-012 -0131 —0-109 0-040 -0-007 


2 —0-009 —0-016 -0028 0-030 0-008 0:073 -0.074 0-018 -0-029 

3 0-012 -0074 -0-053 —0-104 —0-064 0-083 0015 0-017 

4 0-021 —0-027 0-044 —0-004 —0-020 -0-035 -0-041 

5 - —0-083 -0040 —0-038 —0-091 0-019 -0-029 

6 $ -0031 0045 0-050 0-016 -0-021 
*. 

7 —0-048 0:103 -0038 —0-027 
ШИ, 

8 — 0-007 —0-018 0-076 

9 d -008I 0-073 

*. 
10 • — 0-093 
11 


subject shouldbe able to solve the later, more difficult items by reasoning 
upon his experience of the earlier ones. Thus the last two items present 
‚по difficulty to one who realizes that as they contain the same blocks as 
the last but one, differently arranged, the problem is merely to work back 
to the simpler arrangement. Actually this is not realized by the great 
majority of subjects; nòt six out of the eighty-five subjects tested declared 
that they could see any logical connexion between the various items. 
Nearly all declared that they had approached each one as a new problem, 
and, indeed, it was apparent from the random and fumbling approach 
of the great majority to each of the harder items, that they set about 
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them ‘without an idea in their heads’ of a logical kind. The later items 
in the Passalong test can be solved only by luck, or by explicit formulation 
of the ‘trick’ involved in the test. The Woolley test also failed to show 
correlation with a factor other than the general factor; the results 
obtained here throw no light on the relationship, if any, between haptic 
perception and K-factor. 
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I. STATEMENT OF THE PROBLEM 


AN effort has been made in the present article to examine if there be any 
difference in ability and in oscillation when a particular type of work is 
carried out by the same subjects working either in a group or in isolation. 


П. PROCEDURE 

Thirty-one children, eighteen boys and thirteen girls, from an English 
elementary school! participated in the experiments; their ages ranged 
from 11 yr. 3 mo. to 13 yr. 8 mo. Two tests, viz. Cancellation and Naming 
Capitals, were first given to the subjects in mixed groups of not less than 
ten children. The tests were then repeated, but this time the subjects 
worked in isolation. In the Cancellation test they had to cancel out Ts 
and Xs only. In the Naming Capitals test, letters were typed in lines 
running in zigzags all over a sheet, and the subjeets had to write S under 
the letters which consisted of straight lines only, e.g. A, К, L, M, and C 
under those which consisted wholly or in part of curved lines, e.g. O, P, 
Q, B. 
The subjects were instructed to draw a line across the item they had 
reached whenever they heard a signal given at the end of each minute of 
work. Again, every 10 sec. after receiving a different signal they had to 
draw a line under the Jast item of work. Thus the whole test, which lasted 
for 5 min., was divided, into thirty equal divisions of work. 

Care was taken to choose only those subjects for the present experi- 
ments who had participated i in the writer’s previous experiments in which 

1 The author wishes to express ‘kis thanks to Prof. J. C. Flugel for his encouragement in 


this investigation and to the staff of the Isle of Dogs School, London, especially to 
Mr F. J, Shatwell, fot their co-operation which made the study possible. 
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the tests mentioned above were included; this precaution was taken in 
order to minimize the effect of practice on the required data. Further, the 
subjects were given a half minute of practice trial before beginning work. 

Each right answer scored one mark; the total number of marks 
obtained in 5 min. of work constituted the ability score. For the determi- 
nation of reliability, the split-half method was used. 

Henceforth, for the sake of abbreviation, the tests of Cancellation and 
Naming Capitals will be referred as T-X test and С-В test respectively. 


ПІ. ANALYSIS OF RESULTS 


The reliability of the tests is shown in Table I. The correlations be- 
tween the results of the two tests obtained in groups and in isolation is 


Table I 
Test 
Groups тх 0-82 (0-089) 
cs 0-77 (0-049) 
Isolation T-X: 0-82 (0-039) 
os 0-87 (0-029) 


(Figures within brackets denote р.к.) 


Shown in Table II; and the correlations between the two tests under 
these different conditions in Table III. Table IV shows the average 


Table п, 
Test 
T-X 0-53 (0-001) | 
Cs 0-73 (0-059) 
Table III 
Groups * T-X апа $-О testa 0-61 (0-078) 
Isolation Do. 0-42 (0-089) 
Table IV 
Tests Average ability S.D. 
Groups T-X 149 (4-1) 84-2 
C-8 160 (5-3) 43-2 
Isolation T-X 114 (2-7) 23-0 
` C-8 132 (2:8) 23-9 


ability in the different tests. In the T-X test twenty-six subjects, i.e. 
83-8 % of the cases, showed an increage in ability when they worked in 
groups. The average gain in the score (among the twenty-six subjects) 
was 27-7 %. In the case of the С-В test increased ability in group work 
was manifested by twenty-seven subjects, i.e. 87 95, and the average gain 
here was 20-0 %. . 

Brit, J. Psychol. xxx, 4 | * 94 
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With regard to sex differences in ability the data collected here may 
not be highly significant as the number of subjects is comparatively small, 
but we may note that the difference is marked. It is shown in Table V 


Table V. 
Pooled testa Boys Girls 
In groups . 183 156 
In isolation 121 127 


that the average ability among.the boys is practically the same as for 
the girls, but there seems to be a probability of the girls scoring higher 
than the boys if N were larger. Taking the total raw scores in ability into 
consideration it is found on pooling the tests that the boys gained in 
group work by 61-5 % whereas the girls gained only 38-5 %. 


IV. OSOILLATION 


There are two chief possible ways of determining variability in oscilla- 
tion. The first is by calculating the difference between the mean of the 
total work and the amount done in each short period of 10 sec. This 
procedure in itself is quite justifiable; but it can be argued that if the 
work gradually improves gs the result of practice or of similar effects, 


- then in adopting this method we shall be taking this improvement into 


account as well as oscillation. Since our concern is with oscillation and 
not with improvement, it is safer here to follow the other method which 
consists in determining the difference between sucoessive individual 
measurements. This method has one advantage over the former: it 
measures short-period oscillation with a minimum of disturbance by any 
continuous improvement or deterioration of the work. It may be 
gathered from Table VI that oscillation as a function of ability remains 


Table VI 
. Tests Average oscillation 8.D. 
Groups T-X 55-8 (Т) 11:9 
C-8 56-8 (2-1) 17.8 
Isolation T-X 31-7 (0-0) 5:0 
cs 31-7 (0-9) 8-2 


practically unchanged whether tested in groups or in isolation. Com- 
paring the total raw sqores we find that the oscillation in group work is 
28% more than that in isolation. Thus, it may be stated at this stage 


` that oscillation as a function of ability is positively related to it. 


Table VII shows that oscillation as such does not vary extensively in 
the different sexes. The correlation between ability and absolute oscilla- 
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tion is shown in Table VIII. The correlations, though not uniformly high, 

are nevertheless all positive. Interpreting the above results, it may be 

said that the greater the ability, the greater the oscillation; but this 
effect is more marked in group work than in the work in isolation. 

Another method of treating the oscillation data was tried by deter- 

. mining relative oscillation; the oscillation measurements already obtained 


Table УП 
Average oscillation 
among In groups In isolation 
Boys 54 32 
Girls 58 31 
Table УШ 
Test ‘ 
Groups T-X 0-51 (085) 
os 0-54 (0-085) 
Isolation T-X 0-21 (911) 
C-8 0-17 (0-117) , 
Table IX 
Tests 
Groups T-X — 0:54 (0-085) 
C-3 *— 0-28 (0-109) 
Isolation T-X * -0-60 (0-077) 
cs —0-46 (0-095) 
e 
Table X 
Testa 
Groups T-X 37-4 " 
cs 36-5 
Isolation T-X 28.2 
P с 8 24-3 
Г Table XI 
Average relative . 
oscillation among In groups In isolation 
Boys 36-5 27-9 
Girls d 37-5 25-2 


(absolute oscillation) were calculated as percentages of the subject’s total 
output. The results are shown in Table IX. We get here a result that 
contrasts strongly with the previous one; oscillation showg a negative 
relation to ability, and on the whole this relation is close. In general, the 
more able subjects show less oscillation, and this fact is corroborated by 
several previous workers (1,2,3). К 

The average relative oscillation in groups and in isolation is shown in 
Table X. Comparing these results with those in Table IV, we reach 

24-2 
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conclusions which are in accordance with the correlations given in 
Table IX, namely, that average ability in the different tests shows an 
inverse relationship to average relative oscillation. Nevertheless, relative 
oscillation is greater in groups than in isolation. The results of the pooled 
tests, shown in Table XI, indicate that girls oscillate more when working 
in groups whereas boys oscillate more in isolation. 


У. Summary 
‚ 1. Thirty-one trained subjects (eighteen boys and thirteen girls) were 
given Cancellation and Naming Capitals tests in mixed groups of about 
ten. The tests were repeated on the same subjects, but this time they 
worked in isolation. 

2. Ability in group work exceeded that in isolation by 20:0% to 
27-7 %. This advantage of group work is greater for boys than for girls, 
though the average score in ability is higher among the girls than the 
boys. 

3. Absolute oscillation, between successive individual measurements, 
is positively related to ability. The oscillation in group work is greater 
than that in isolation, but the amount of oscillation is practically дз 
in boys and in girls. . 

4. Relative oscillation, determined in terms of the percentage of 
subject’s total output, is negatively related to ability, i.e. the. better 
subjects oscillate relatively less; however, relative oscillation is greater 
in group work than in isolation. Further, it is noticeable that relative 
oscillation i8 greater in the case of girls when working in groups whereas 
it tends to be less in boys under similar circumstances. 


e 
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I. Тнк SPEARMAN-BROWN FORMULA 


Ir we have a split test and find the correlation r of one half with the other 
we can, as is well known, estimate the correlation which the whole test 
will have with an alternative form of the whole by the formula 
9, . 
lur 

which is therefore an estimate of the reliability of the whole test (1,2). The 
other whole test with which that which we possess is supposed to be 
correlated is of course imaginary. It is assumed that its halves would also 
correlate r with one another, and also that each of them would correlate r 
with each of the actual halves of the existing test. Also each of the four 
halves is assumed to have the samé standard deviation. These assump- 
tions can be clearly shown in a ‘pooling square’ (as I call it) by which 
Spearman’s formula for the correlations of sims and differences can be 
readily applied. We have four half-tests h,, hy, №, Ay’ (of which the last 
two are imaginary) and their intercorrelations: 





in which table only the r between h, and A, is ‘an observed quantity, all the 
other r's being assumed. In such a pooling square (the standard deviations 
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being equal) the correlation between the battery №, + №, and the battery 
A, + hg! ів , : 
: sum in N.E. quadrant 
/[(sum in N.W.) (sum in S.E.)] 

28 4r _ or 

"X[2727(24-20] IF 
the Spearman-Brown formula. My object in writing this preliminary 
section is to prepare the way for the idea of the correlation of a weighted 
battery of tests with an imaginary similar and similarly weighted battery. 
For the Spearman-Brown formula envisages the simplest case of this 
idea, the (half-)tests in the battery being here alternative forms of the 
same (half-) tests, and the weights being equal. 


П. BATTERY RELIABILITY 


If in the above pooling square A and № were not halves of a test, but 
different tests in a battery of two tests, we would have the first approach 
to the more general case to be discussed later. We can then imagine h’ to 
be an alternative form of A, , and А, to be an alternative form of A,. If we: 
represent the correlation between A, and № by т, we can, with the same 
justification ав in $ І, assume the correlation between A,’ and №, to be 
also rj. Moreover the correlation between №, and А, and that between 
№ and Лү, can also be taken ag та. 

The correlation between Б, and A’, however, is now а different matter. 
It is the reliability of A, , which we shall call r, and which we may assume 
to be estimated by splitting A and ‘stepping up’ the split reliability by 
the Spearman-Brown formula. Similarly the correlation between A, and 
hg’ 18 ә, the reliability of h. The pooling square is now 











and by the same principle as before the correlation of the battery A, +h, 
with the (imaginary) battery h,' + hq’ is found (by summing the quadrants) 
` to be . * . 
ty + Tos + Wr 
ў . Эа ^" 


provided the standard deviations have all been equalized. This is the 
estimated reliability of the battery formed by the straight sum of its 
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constituent tests, calculated from the intercorrelations and separate 
reliabilities of those constituent tests. 

If the reliability of the battery formed by a wetghted sum of the 
constituent tests is required, the pooling square (which is of course only a 
way of envisaging Spearman’s formula) gives the result almost equally 
easily. Each column and each row of the pooling square has to be 
multiplied by the appropriate weight before the quadrants are summed. 
Taking the weights to be w and w, we have therefore, on thus multiplying 
the rows and columns, the square 







№ № 


h w? WyWa Tis 
hy Qf 10,7 





h’ Wray WT 
hy ADOS Wa" gy 





and the estimated reliability of the weighted battery is 


012 тру +02? Tag + ZW Watya 
W1? + Wg” + 2101 Wa Tig 


Tf the scores of the constituent tests have not been standardized, a o with 
the appropriate subscript must accompgny each w in this formula, for 
standard deviations act exactly like weights. 


ПІ. WEIGHTING FOR MAXIMUM BATTERY RELIABILITY 


It is at once evident that in a given battery the estimated reliability 
of the weighted battery will depend not only on the test reliabilities and 
intercorrelations but on the weights chosen, and that there will exist a set 
of weights which make the estimated reliability a maximum. In the 
above simple case of two tests these ‘weights for maximum battery 
reliability’ can be found by elementary mathematical methods. But I 
shall consider the case of a larger battery and ask how then to find these 
weights. This is a special case of a more general problem solved by 
Hoteling(3). I shall first give the mathematical solution, and then a 
numerical example which will enable the non-mathematical reader to 
carry out the necessary calculations. To save space in printing I shall 
suppose the battery to contain three tests; but the method and formulae 
apply to any number. . 
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Let the matrix of intercorrelations (including the test reliabilities) be 
as follows: у 


Ep f 5 f а 2 





Here the correlations in the N.W. quadrant are experimental ob- 
servations, and the reliabilities туу, 7, and r3; are also supposed known, 
probably from splitting the tests z,, z, and z% and ‘stepping up’ by the 
Spearman-Brown formula. The correlations ry in the N.E., S.W., and 
В.Е. quadrants are assumptions, made with the same justification as the 
similar assumptions made in deducing the Spearman-Brown formula. 

The capital letters A and C in the abbreviated version of the large 
matrix stand for the quadrant matrices. Thus 


7n їз ўз 
С=|т ў т ; 
fis a f 


Then the method of finding the weights which give maximum 
reliability is to solve the equation . 


[CA3C —AA| 20 
for its largest root А,; the weights in question are then any row of the 
adjugate of the matrix 


(CA C -À, A), 
and the maximum attainable reliability is the square root of À., 

These weights are to be applied to the constituent tests with equalized 
standard deviations. Ifthe standard deviations are unequal, the weights 
must Бе divided, each by the corresponding standard deviation. 

ar А 


“ys 
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IV. A NUMERICAL BXAMPLE 
Let the intercorrelations be as follows: 


4 ^ 2; 


а |1 0-482 0-017. 
z | 0482 1 0-397 
z | 0617 0397 1 


and the estimated reliabilities 0-86, 0-73 and 0-83. (These data are taken 
from Brigham’s Study of Error, 1932, р. 352.) The first step in the calcu- 
lation is to find the triple matrix product CA-1C. By far the best method 
of doing this is Aitken's(4), its advantages being more apparent when thé 
number of tests is larger than in our example. À preliminary simplifica- 
tion can be carried out, since the matrices A and C differ only in their 
diagonal If we write D=A—C, the diagonal matrix formed of the 
defects from unity of the reliabilities, i.e. in our case 


014 . s 
. 0921 . 
i . O17 


it can easily be shown that 
CA3C—A—2D--DAA3 D, 
во that we have the easier task of calculating DA-1D. This is done as 
follows. Write the three matrices in the,form 
Al D 
ae | ap 5. 


and condense by pivotal condensation till all the numbers are transferred 
into the south-east quadrant, which will then be the product-matrix 


DA-1D. The process of pivotal condensation will be clear from the ' 


numerical example worked out in Table І. "Тһе top left-hand number 
(unity) is taken as ‘pivot’ and all the tetrad-differences of which it is a 
corner are set down in order. Thus 0-7677 is the value of 1—0-482*, and 
0-0996 is 0-397—0-482 x 0-617. The whole matrix of six rows and six 
columns is thus reduced to one of five rows and five columns. 

The same process is repeated, 0-7677 being takén as pivot. But before 
calculating the tetrad differences, singe they all Have to be divided by the 
pivot, it is convenient to divide the whole top row by 0-7677. Thus the 
row AV 
0-7677 0-0996 | —0-0675 0-00 . | 1-0698 
becomes 1-0000 0-1297| —0-0879 0:3517 . | :3935. 


Й 
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This is written on the bottom edge of a slip of paper and fastened by two 
paper clips so as to replace the original row beginning with 0-7677. The 
pivot is now again unity, and the next slab of the calculation is formed by 
the tetrad-differences which’ have this pivot as one corner: thus 0-6064 is 
0-6193 — 0-0996 x 0-1297 and so on with the others. 














Table I 

1000 0-482 0617 0-140 ; 2-239 
0-482 1000 0:397 : 0-270 ; 149 
0617 0807 1000 i ; 0-170 2-184 
-0-140 к : à н -0-140 
. -0270 ; | -0-270 
. 00-0170 : -0-170 

0-7677 009986 | -0-0875  0-2700 А 1-0698 

0-0996 — 0.6198 | -0-0864 ; 0-1700 0-8025 

00657 0-0864 0-0196 ; 0-1735 

-0-2700 : ‹ | -0-2700 

-0:1700 -0-1700 

06064 | -0-0776 -0-0350 0-1700 0-6838 

0-0776 0-0255 -0-0237 | 0-0794 

00350 | -0.0237 00950 0-1062 

-0-1700 К Я : -0-1700 

0-0354 -0-0192 -0-0218 | -0-0058 

e | -00192 00970 -0-0098 0-0880 

-0-0218 -0-0008 0-0477 0-0161 











Exactly the same process is repeated as often as necessary, until there 
ате no numbers left in the left-hand block. The matrix DA-1D then 
appears in the middle block. The fact that it is symmetrical can either 
be used ав a check, or to save about half the calculations all the way down, 
in which case, however, the signs have to be cared«for. The check column 
is the sum of the row, and ought to agree in each row with the tetrad- 
difference formed from the appropriate rows in the preceding slab. If 
decimals are discarded the ‘check column will show discrepancies in the 
last decimal kept, which should not exceed one or two places. 

‚ То form CA-1C we now have 


CA31C—A—2D--DA3D 


1 0482 0617] [0980  . | 
-|o482 л 0397] -| . омо . 
0-340 


0-617 0-397 1 
| 0-035 —0:019 “oa 
+ 


y 


0:463 0-557 0-387]. 
0-595 0-387 0-708 


— 0-019 0-097  —0-010| = 


0.755 0-463 0-595 
0-022 —0-010 0-048 


t 
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The equation for finding A,, the square of the maximum attainable 
reliability, is then 


[CA0 — A4] =0, 
that is, 
0-785 — À 0-463 —0-482A 0-595 —0-617A 
0-463 —0-482A 0-557 —2 0-387 —0-397 A | —0. 


0-596 —0-617A 0-387 —0-397A 0-708—A 

This is a cubic, and the root required is the largest root. It is a great 
drawback that at this point an equation of the nth degree has to be 
solved, but luckily we always know approximately where the largest root 
lies, for it must be between the square of the largest single-test reliability, 
and unity: that is, in our case, between 0-86? and 1-00. In my experience, 
therefore, the easiest procedure at this stage is to evaluate the above 
determinant (by the same process! of pivotal condensation) for trial 
values of А beginning with one a little larger than 0-86*—0-7396 and 
endeavouring to bracket the value which will make the determinant 
vanish. Thus if we try A=0-8 we have to evaluate the determinant 


—0-045 0-077 0101 
0-077 —0-243  0-069|— +0-0033. 

0-101 0-069 —0-09 
For A=0-755 the determinant = 4-0-0078, 


» А=0:9 sine = —0-0086, 
„ À-0-83 " = +0:0007, 
„ А=0-836 " = +0-0001. 


We take A=0-836 as approximately the largest root, and 
. 4/0-836 — 0-914 
as the maximum reliability attainable. The weights giving this will be. 
proportional to any row of the adjugate of (CA-1C — 0-836 A), i.e. of 


—0-081 0-060 0-079 
0-060 —0-279 0-055], 
0-079 0:055 —0:128 |` 
that is to the minors got by crossing out any one row; and then each 
column in turn. We find the weights therefore to be approximately in the 
ratio ү . т 
1 0-36 0-76, T 
1 The determinant is condensed in the manner already shown (each pivot being con- 
verted into unity) until it is reduced. to one number. The value of the determinant is ‘then 
the product of all the unconverted pivots, including the last number arrived at. See 
Aitken (4). . 


364 Weighting for battery reliability and prediction 

We can, by а pooling square, check this result, by testing what reliability 
these weights would give, on the assumptions we are making. We set out 
the whole 6x6 matrix (though because of its symmetry half would 


serve), multiply rows and columns by these weights, and sum the 
quadrants: . 
1 036 0-76 
1 1-000 0-482 0-617 


0.36 0-482 1-000 0-397 
0-76 0-617 0-397 1-000 








1 0-860 0-482 0-617 
0:36 0-482 0-730 0-397 
0-76 0.617 0-397 0-830 











We obtain 
‚ 3209 | 2936 
2-936 3-209 
and а reliability of 
2-936 


in agreement with our expectation (4/0-836 — 0-914). 


V. RELIABILITY VERSUS PREDICTION OF A ORITERION 


These weights for maximum 'battery reliability are of course different 
from the regression weights for the best prediotion of an external criterion. 
Indeed the best reliability weights may give poor prediction, and the 
best prediction weights may give poor battery reliability. To illustrate 
this I choose a small and extreme example, admittedly not likely to occur 
in practice, but showing the principle involved with clearness. Let two 
‘tests z, and z,, and an external criterion z, have the intercorrelations 

i 





5 я а 
2 | 10 | 08 04 
Па | OB 19 -04 
. а | 04, -04 10 


Also let the reliabilities of z, and 2, be 0-5 and 0-8 respectively. With these 
data we oan calculate the regression weights to give the best prediction 
of % from a weighted battery of z, and za; and by a 4x4 pooling square 
we can find the reliability this weighted battery is likely to have. 

On the other hand we can, by the method of §§ III and IV, find the best 
weights to give maximum reliability to a battery composed of 2, and 23; 
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and by a pooling square covering 2, 2, and z, we can find what correlation 
(i.e. prediction) these weights will give between the battery and %. 

If, for convenience of comparison, we call the weight of 2, unity in each 
case we find the following results: 


Weights ° 
Battery 
An 23 Prediction reliability 
0-885 . 1-000 0-642 (max.) — 0-450 
—0-231 1-000 0-297 0-817 (max.) 


We thus find that (in this example) the best prediction weights give an 
estimated battery reliability which is less than the multiple correlation, 
and less than the reliability of either test taken alone. On the other hand, 
the best weights for battery reliability give a prediction which is less 
than the correlation of either single test with the criterion. In this 
example weighting for prediction spoils reliability, and weighting for 
reliability spoils prediction. It seems natural to search for weights which 
will make battery reliability equal to prediction, and both as large as 
possible under this condition. In this simple case such weights can be 
found (though the process involves solving a quartic). They are weights of 
0-5284 to 1-0000, and they give prediction equal to reliability, and both 
equal to 0-604. I hope that a young colleague to whom I am suggesting 
this problem may find a practicable way*of calculating, for a battery 
larger than two, the weights which thus make the best of both prediction 
and battery reliability. I think also that the calculations here given for 
finding weights for maximum battery reliability will pee prove 
susceptible of simplification. 


" VI. SUMMARY 


The idea is mooted of an estimated battery reliability based on the 
reliabilities of the single tésts and their weights in the battery. A method 
is given, with a numerical example, by which to calculate the weights 
which give the maximum battery reliability. This method is a special 
case of Hotelling’s ‘Most predictable criterion’. It is pointed out that 
prediction weights and reliability weights may conflict, and in a small 
example those weights are oaleulated which make prediction and reli- 
ability equal at the highest possible value under, this condition. 
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TWELFTH INTERNATIONAL CONGRESS 
OF PSYCHOLOGY 


Owing to the present war conditions, the Twelfth International Congress 
of Psychology, which was planned to take place in Edinburgh, Scotland, 
in July 1940, has been postponed, though not abandoned. The invitation 
of the City and University of Edinburgh is not withdrawn, and the 
Local Organization Committee hopes that she Twelfth Congress may | 
still meet in Edinburgh when circumstance’ permit the continuation and 
completion of the preparation. , | 

JAMES Drever, President of the Committee 

of Organization. ‹ 
Goprrey Н. Тномвом, General Secretary. 


PUBLICATIONS RECENTLY RECEIVED 


The Study of Society: Methods and Problems. Edited by Е. C. BARTLETT, 
М. бтхввево, E. J. LINDGREN, and R. Н. Tuovnzss. London: 
Kegan Paul. 1939. Pp. xii+498. 10s. 6d. 


This important book is the result, as the Preface makes clear, of an interesting and 
successful adventure in co-operation. A group of nearly two dozen scholars during a 
period of several years has patiently worked over the material embodied in it, and 
consequently, while each chapter remains the responsibility of the one who wrote it, 
yet each has the authority of the whole group behind it. The nature of the book makes 
this assurance of detailed and highly-informed criticism before publication of high 
importance. There have been o cases in which students have taken part in 
systematic and continued discussions from which & useful volume of coll easa 
has resulted, but it is a special merit of the colleborators in the production of the 
volume under review that they in no sense form a ‘school’. Their. work has been 
unified by interest in the problems, and not by any theoretical presuppositions. 
Certainly their method has worked well in this survey of the wide field indicated by 
the title of their book. 

The sub-title of the book is significant. The writers have made no attempt to add to 
fact or theory; they have confined themselves to a survey of the problems which have 
been already raised and others which they judge to fe important for the future, 
together with в critical review of the methods available for their solution. The book 
has a scope considerably wider than that commonly ascribed .to social psychology, 
and it may, perhaps, be best described as a guide to the application of psychology to 
the study of society. — « ° 

We may say at once that thesbook is indispensable to all students in this field, 
and that it is a necessary prolegomenon to advanced specialized study. Considered. 
thus as в tool, its pans Gee must be commended. The wealth of material 18 supple- 
mented by excellent bibhographies af the end of each chapter, and there is a very good 
index. The need for brevity has led to an austere style, which maintains a high level 
of clarity throughout. All in all, the volume fully justifies the great labour which has 
been spent upon it. An adequate review could only be written after the book had been 
fully tested in use for a long time. Its potential value cannot be fully judged by de- 
tached reading. It is primarily as an instrument for research that it must be ju А 

Taken as a book among books, it must be accepted with the defects of its qualities. 
The authors of its nineteen chapters hav in all cases attempted to achieve a very 
comprehensive survey of the material assigned to them, and in consequence their 
essays are so successfully compressed that the literary remains of Aristotle seem 
verbose by comparison. Во muoh compression, with so much detail, makes the book 
hard reading, and to some extent defeats the writers’ purpose. Brief mention of names, 
each in в aingle sentence оошо the nature of the contribution made by the writer 

uoted, is sufficient to enable the reader to judge, select, or even to understand fully. 
student already at home with the topics discussed will not require the information 
offered, the beginner will find it inadequate. No one can make the fundamental ideas 
of statistical methods more clear than Dr Thouless (chap. ут, “Scientific Method and 
the Use of Statistics”) and Dr Blackburn's account of intelligence teste is admirable, 
yet it may be thought that the research worker who set out with no greater knowledge 
than he could obtain from fhem would he d rous. They would reply that such was 
not their intention, that they had informed the reader of the existence and value of 


the methods discussed, and that they had offered very full guidance for further 


reading. It is in fact the oase that the book provides remedies for the limitations we 
have noted. To the slovenly reader it will be quite useless, but to the real student it 
will be of constant value. Probably no one reader will need all the chapters Sany, 
bat all who propose to carry on work relating to society will profit by some, and read 
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their special sections of the volume to pieces. The first reading will warn the beginner 
that muoh has been done and that still more remains to do. He may be repelled by 
the diffioulties which are made clear, and choose the path of facile speculation, but 
those who matter will be stimulated by the example of honest hard work before them. 
To select particular chapters for comment is unfair, since the choice would depend 
on one’s own interests. But since the first two chapters cover the common field of 
interest it may be proper to remark that the one by . Pear (“Some Problems and 
Topics of Contemporary Social Psychology”) would. be better for some reorganization. 
The compression mes more ии in the later paragraphs, as is true of several 
other chapters. Prof. Bartlett (“Suggestions for Research in Social Psychology”) 
ends with a list of topics ripe for investigation, but the earlier part is more enta- 
tive, and will appear to some as surprising. Ha shown that much work in 
social psychology may be done in the laboratory, he goes on to argue that even the 
involved in the psycho-physical methods may be brought under tribute. 
We should have been even better pleased if he had pressed his argument beyond the 
study of individual differences. Those who hold that the boundary between social 
and individual psychology 1s drawn by considerations of practical convenience rather 
than by жө э differences, must hold that every erimental situation is of 
necessity a social situation, and, as such, capable of provi data for social psycho- 
logy. erimental psychology has undoubtedly been handicapped by the conflicting 
results which are so often reached in different institutions. Has it been sufficiently 
realized that though one may completely standardize в technique, there can be no 
standardization of the persons taking part? If there is integration of mental processes 
then the social grouping created by the riment must affect the results. So Prof. 
Bartlett's views may be profitably extended to the point at which all that we have во 
far known as e ental psychology is made to provide material for social studies. 
But лира куе ы of particular chapters implies no adverse oriticism of the others 
(and a word of special praise is due to the masterly essay on the "Problems and 
Methods of Sociology” with which Prof. Ginsberg goncludes the book). Though the 
wood is often hidden by the wealth of trees no qne would wish there had been less 
detail. They may wish there had been two volumes. And having read and used this 
work they will hope that the group which has sponsored it will issue further studies 
of equal importance and authority. * 
s А. W. WOLTERS 


Principles of Economic Sociology. As illustrated from the Bantu peoples. 
By D. M. GOODFELLOW. London: Routledge. 1939. Pp. xx + 289. 


In ?ecent years the economy of primitive societies has greatly attracted the 
attention of anthropologists. The present book, written by an economist with sound 
anthropological enn represents a somewhat different approach in that it attempte 
not only to examine the economio system of certain primitive African communities 
but also to test the conceptual framework of modern economics on this new material. 
It is a tenet of modern economic theory that, in economics, we are dealing not with a 
specific, well-defined field of social activity, but rather with relations occurrmg 
between social activities of any . Economic relations thus represent an aspect of 
social hfe at large; they o e in the comprehensive system*of evaluation that 
embraces all social acta, and becomes visible in the ‘alternative choice’ of individuals 
fitting existing means to felt wants. Evidently, this final Balance between means and 
felt wants—the ‘economic decision’—is the resultant between various, possibly 
conflicting, motrves and incentives, and is*thus essentially a chological reality. 
Economists do not deny this psychological implication of their doctrine. But they 
are content with assuming or acceptmg the existence of these psychological factors 
behind the evaluations with which they are primarily dealing; they can leave the 
psychological processes themselves outside their framework of reference, being con- 
cerned, not with their nature and causes, but only with their final results, that is, 
jn modern exchange-economy, with price-systems, supply-and-demand relations, and 
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similar а of the effectiveness of wants and incentives. In primitive societies, 
however, where the superstructure of formalized economic relations is reduced to 
much simpler dimensions, and where, moreover, the scale of values is unfamiliar, 
eoonomio analysis is more directly brought up against,the underlying psychological 
factors. In this lies the great interest of such economio studies of primitive societies 
to the psychologist, specially the social psychologist. In Dr Goodfellow's book this 
interest is amply sustained. » His analysis, while fully vindicatang the apphoability 
of modern economic theory to simpler societies (a pona sometimes questioned by 
anthropologists), attempts to unravel the network of motives and incentives behind 
the varying and, from our ek! ie often unusual economic decisions typical of 
African societies—from the iar profit-motive or values determined by religious 
convictions to the more vaguely defined incentive of conforming to accepted usages, 
an evaluation which is sanctioned more or less severely by public disfavour or ‘loss of 
caste’. An approach of this kind involves a far-reaching examination of the social 

m which 1s the carrier of these values. It is with reference to this extension of 
the economic analysis over the field of sociological and partly psychological back- 
ground factors that Dr Goodfellow calls his study a study of economio sociology 
rather than of economics proper. 

At the same time the author carefully distingmshes his subject-matter from 
motives and incentives of a more abstract and impersonal kind—the ‘needs’ and 
‘social demands’ of many students of society. He it olear that ‘needs’, biological 
or chological, € essentially methodological assumptions, and remain 
Gated of the field of social or economic investigation, pei] it only when trans- 
formed into concrete, and concretely observable, wants. Yet side by mde with these 
concrete wants certain other wants of a more super-individual nature seem to exist 
in society. Dr Goodfellow’s discussion of these ‘collective’ wanta, which some econo- 
mists and sociologists have accepted as a specific category, is of special 1nterest to the 
psychologist. Dr Goodfellow argues the fallacy of the distanotion between collective 
and. ‘individual’ wants on the grounds that all wants are ш some d ‘collective’, 
as individuals invariably act as members of groups and under the dictate of values 
accepted in these groups. However, the same individual acts as member of different 
groups, of varying permanence and inclusiveness, like house-group, family, clan, 

i tribe; it is thus possible that the values peculiar to these different social units 
differ from, or éven contradict, each other. The problem is essentially the same as that 
with which the psychologist 1s dealing when examining motivation in a social setting. 
For there, too, we are often faced with an ap $ divergence between individual 
and collective values and interests which, on closer analysis, reveals itself as a diver- 
genoe between group-determined values and interests converging, owing to the very 
structure of society, upon the same individual. / 

. S. Е. NADEL 


Introduction to Psychology." Edited by Е. ©. Вовгмс, H. 8. LANGFELD, 
and H. P. Wann. New York: John Wiley and Sons (London: 
Chapman and Hall) 1939. Pp. xxii + 652. $3.00. 


In the form of its first edition, as Psychology, A Factual Textbook; this treatise ів 
already well knowa and appreciated in this country. It has been utilized with success 
as the basis for several University courses, and has won the good will of a number of 
teachers. The present editlon has been very considerably expanded and altered, and 
in particular the arrangement of material is entirely different. The editors say that 
“since the student comes tè psyohology*with some knowledge of the funotioning of 
the organism in a social environment, it is best in an elementary course to begin with 
this knowledge—the problems of conduct, motivation and personality—and to 
proceed thence analytically to the simpler funotions". This change adem’ reflects 
the modern tendency to stress strongly the umportance of social factors in the deter- 
mination of behavioyr, but whether it represente a better teaching order than the 
older one remains to be seen. The book still remains well-informed, not tied up with 
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any particular school, and very interesting to read. Some teachers may t its 
expanding length and hope that this will now go no further. But undoubtedly as a 
reliable and excellent text-book for the rather good type of student, it would be diffi- 
cult to do better than this, and the editors and collaborators are-once again to be oon- 
gratulated on their achievement. : 


Lecture Demonstrations for General Psychology. Ву Norma V. Зонтерк- 
MANN. University of Chicago Press. (Cambridge University Press.) 
1939. Pp. x 4- 241. 128. 6d. 


The plan of this book is to select various fairly easy demonstrations which can be 
carried out without much apparatus, to describe them very briefly and to indicate 
generally the kinds of results which may be expected. Sixty demonstrations are 
included. They vary an immense amount among themselves in regard to their re- 
liability and to their psychological significance, and іб ів rather a pity that no attempt 
has been made to тсн these variations, so that a class-leader who has not himself 
acquired an expert knowledge of psychological experiment may sometimes be led 
astray. Still the book should serve a useful purpose, especially where, аз with many 
extra-mural classes, 1 is not easy to obtain much apparatus, while still some fidelity 
to experimental method is desired. American influences are predominant in the selec- 
tion of experiments for description, and very nearly all references are to American 
authors. No small part of the value of the book is that it will suggest to the ingenious 
class-leader many further demonstrations not here described but developing out of the 
ones selected. 


Personality Changes after Operations on the Frontal Lobes. A Clinical 
Study of 32 Cases. Ву G. RYLANDER. Copenhagen: Einar Marks- 
gaard (Oxford University Press). 1939. Pp. 327. 15s. net. 


This book constatutes the largest single contribution to the literature of the Frontal 
Lobes in their relation to mental function since fhe publication of Brickner’s intensive 
study of one case in 1936. Dr Rylander’s investigation, however, presents another 
mode of attack. Choosing thirty-two cases, each representing a partial lobectomy 
carried out from 6 months to 7 years previously (mean 2} years) in Prof. Olivecrona’s 
clinic, Rylander visited them in their homes, made enquiries about their lives and 
mental status generally, and carried out & clinical exammation and a number of 
psychological tests. A notable feature of the work is the repetition of these teste upon 
a control collection of thirty-two normaP individuals, each of whom was chosen to 
resemble one of the operated cases as closely as possible in sex, age, occupation, ' 
education and general intelligence. The test-ba comprised a selection of tests of 
attention, of memory both rote and ‘logical’, of intellectual functions such as 
capacity to appreciate general significance, to react ‘categorically’, to comprehend 
distinctions between abstract ideas, and to understand the meaning of fables and 
proverbs. In addition 1.9.’s were determined with the Stanford Revision. 

It is no mi aci rU either of Dr Rylander’s careful and valuable work, or of 
the use of psychological teste in the study of the mental changes regulting from brain 
injury, to Bay that no novel or striking conclusion eme m the whole investi- 
gation, and that the test results themselves afford but direot contribution to the 
generalizations he is &ble to make. The value of the testa lies less in the quantitative 
assessment which they allow than in the fact that each provides a standard and 
repeatable situation to which the patient can be made to react. These samples of the 
patient's behaviour will afford a basis of comparison with future cases in many respects 
better than that deriving from casual observation of nse in uncontrolled everyday 
circumstances. We may hope that with the aocurfhulation of further oase-material 
along the same lines new and interesting generalizations may emerge. The more 
clinical aide of the study must be read in detail for ite value to bè appreciated. To the 
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present reviewer's mind, one of the most interesting features is the apparent capricious- 
ness of association between the various elements of reaction to lobectomy. some 
cases, for instance, a general increase of activity is found, but this may be associated 
either with a decrease, or with apparent maintenance, of the capacity to direct this 
activity to adaptive ends. The reports also include much material for speculation, 
although little for conclusion, regarding the dependence of the whole reaction of the 
operated patient upon his previous personal characteristics. It is perhaps в pity that 
tho author did not press his analyte of resulte further in this direction. 

Most books printed in English by foreign presses may be counted upon to afford 
some typographical curiosities. A few gems are to be found here, notably the report 
that one patient was in the habit of taking bromine to calm herself. 


Psycho-Analysis. By Epwarp ОтоуЕв. London: John Bale Medical 
Publications, Ltd. 1939. Pp. 139. 12s. 6d. net. 


This book ought to be certain of a wide welcome and a careful reading. It will be 
of value not only to medical practitioners and students, and to psychologists generally, 
but to a great many other readers as well. There was need for an aathoritesive and 
conoise exposition of psycho-analysis, its theories and to some extent its practice, and 
the need is now well met. There 18 a brief, very sensible and moderate Introduction. 
Then comes Section Т, which is a study of the theoretical foundations of psycho- 
analysis. Section Il 1s concerned with the application of these theories to special 
problems of the more abnormal type. Section LIT gives a very short but very excellent 
statement of the actual methods of practice adopted by the psyoho-analyst, in so far 
as these can reasonably be incorporated m a book of this scope and kind. Any 
instructed reader will recognize at once that to the making of this book an enormous 
amount of work must have gone, and Dr Glover 1s most warmly to be congratulated 
on an achievement which is both brilhant and timely. 


Modern Psychotherapy. Ву Nox Harris. London: John Bale Medical 
Publications, Ltd. 1939. Pp. 146. 7s. 6d. net. 


Dr Harris’s book is suitable for the general medical practitioner, for the medical 
student, and as an introduction to the subject for any intending psychotherapist. 
It will also be of interest to the ordinary student of psychology Ze wishes to know 
something about this field although he does not intend to practice m it. What is 
attempted is a quick and not complicated survey of the general realm of psycho- 
therapy, an indication of the typés of disordera best dealt with by specific methods, 
some practical guidance in the use of the methods, and the presentation of just enough 
illustrative material to keep the whole treatment on a fairly conorete level. This, as 
the author fully recognizes Pimsel, is 80 Келеа зы an aim that his treatment can 
hardly hope to еке any peraon who is partic у interested in any one set of 
theories or any special oult. Dr Harris deals with analy Hoel methods, with suggestion 
and persuasion, with re-education, with occupational therapy and with child guidance. 
The writing, though not particularly good or distinguished, is certainly clear and un- 
technical as far as is possible. It seems a pity that the bibliography should indicate 
only two books dealing with problems of normal reaction. The two selected are good, Л 
but they represertt only one point of view, and they leave out of account а large 
number of topics which are wholly relevant to the purposes of psychotherapy. 


Guide to Mental Health; By Н. D.JexNINaS Warre. London: the C.W. 
Daniel Co., Ltd. 1939. Pp. 298. 15s. net. 


From the symptoms of mental disorder, which he has observed in the course of 
psycho-therapeutic practice, Dr Jenni White has deduced that men seek as a rule 
to attain one of six uty (including obedience and self-sacrifice), power, love, 
humility, health and happiness. In so far as they are obsessed by the importance of 
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achieving these, out of all harmony with biological necessity, and by intense fear of 
losing them, they will exhibit characteristic neurdtic, psychotic or criminal tendencies. 
In the past the pursuit of these goals has been unwisely encouraged by certain forms’ 
of religion—duty and self-sacrifice by Christianity, power by И 
happiness or bliss by Buddhism and mysticism. Dr Jennings White anal the 
manner in which the F armful influence of these oults seems to have arisen, with a view 
to destroying its harmfulness, while retaining what is valuable in a sounder ethical, 
philosophical, scientific and educational system whith he calls Eutrophy. This 
encourages the pursuit of the above ur in moderation, with acceptance a partial 
failure and without inordinate fear of loss. " : 

Dr Jennings White's theory would be in itself both plausible and suggestive, were 
it put forward in less hyperbolic language, and, with less insistence on the ‘nothing 
but’ fallacy. Thus almost all the evils desoribed are due to ‘nothing but’ the influence 
of the wicked parent (who might sometimes have emerged from the pages of Ruthless 
Rhymes for Heartless Homes). No consideration is given to innate differences of motive, 
temperament, intelligence, eto. Itis absurd, for instance, to imply that the e ienoes 
of Gautama Buddha were due simply to the fact that his father spoilt him in ohildhood. 

If Dr Jennings White could describe his psycho-therapeutic theory and practice in 
clearer and soberer terms, with more illustrative case histories and less somewhat 
hypothetical biographical material, his work should afford a valuable contribution to 
the study of motivation. 


The Clinical Treatment of the Problem Child. By Cart В. Rogers. 
London: George Allen and Unwin, Ltd. 1939. Pp. xiii + 393. 
15s. net. 


This book forms an excellent compendium of information about the methods of 
diagnosis and treatment of maladjusted children in the U.S.A. It consists of three 
main parts, the first on diagnosis, the second on treatment through modification of 
the environment, and the third on direct treatment of the child himself. The second 
section is far the best, рану in its most interesting description of the results 
of foster home and institutional placement, and of the characteristics of good foster ~- 
homes and institutions. These are all of course American; a corresponding study of 
ee institutions would be most valuable. 

e first and third parts of the book are somewhat superficial, suffering from a 
common tendenoy towards behaviourism and a lack of consideration of basic tendencies 
and mechanisms. The book thus contains little of great importance to the psyohologist. 
But the sociologist and the social worker (especially in mental hygiene) should find 
the second seotion in particular most useful and suggestive. 


The Dilemma of Penal Reform. By Hermann Mannuem. London: 
George Allen and Unwin, Ltd. 1939. Pp. 238. 7s. 6d. 


Into this book an immense amount of information is crammed, Anybody who - 
wants to get a brief but reliable indication of what all sorts of people, at all sorts of 
riods, have thought and practised about the treatment of crmminals could hardly 
о better than begin here. Especially, there are some good summaries of recent Russian 
and German work which is not otherwise easily accessible. The general dilemma is, 
of course, how both to protect society and to assist the offender. Dr Mannheim is not 
concerned very much with moral considerations, which he rightly thinks may often 
be so treated that they obscure both theoretical and’ practical treatment, but he 
ursues his study of the main dilemma in the realms of économics, sociology and law. 
Не is on the whole a little critical of psychological approaches to the study of orimino- 
logy, holding them to be, in some not very clearly defined manner, inferior in objectivity 
to sociological methods, a view which is true only of some psychological approaches. 
The discussions throughout, rather heavily weighted with learning as they are, are 
good. The conclusions are sensible, and mild. . 
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The Psychology of Common Sense: A Diagnosis of Modern Philistinism. 
By A. A. Ropaox. Cambridge, Massachusetts: Sci.-Art Publishers. 
1939. Pp. 350. $3.00. 


It is a little ungracious to gird at a title; nevertheless, if any author proclaims him- 
self an expositor of “common sense”, difficulties arise. Dr Roback is fully aware of 
these and in his preface he disousses the notion of common sense. Without arriving 
at anything very definite he prefers to regard this kind of sense as “the common’ 
residue which settles out of the various individual experiences”. This ви an 
experiment, not more difficult or more odd than many of those suggested in the book 
itself by Dr Robaok. It would be interesting to take any of these essays and to present 
it to a random selection of any human population of sufficient numbers, and then to 
record the number of statements that would significantly arouse dissent. When, a 
little later, Dr Roback considers his sub-title, he remarks that “the philistine is the 
spearhead, if not the bulwark, of common sense”. It seems quite possible that the 
experiment just suggested might show Dr Roback to be a singularly effective lancer, 
but a little less sucoessful as a chemist distilling some ‘common residue’. Be this as 
it may, the collection of essays which he here presents is certainly highly attractive 
to read, will start any adventurous psychologist on all sorts of trains of fertile pursuit, 
and will yield him amusement and pleasure as well as no small amount of genuine 
instruction. The essays are on many different subjects, and а good many of them are 
lughly topical. No discussion 18 completely followed through, but that makes them 
all the more effective as stimulants of lively discussion. 


The Psychology of Making Life Interesting. By WENDELL WHITE. 
London: Macmillan and Co. 1939. Pp. xv + 215. 118. net. 

-Dr Wendell White writes on Mim арр People in Life Situations in General, on 
Preventing Unwholesome Behayiour Due to Tedium, and on Furthering Mental 
Health. In general the book has qne idea: it is that what is required to make life 
interesting is variety. The author has brought together a large number of stories and 
aphoriams, good, bad and indifferent, and a larger number still of unexceptionable 


‘and familiar generalizations. Readers Who like this kind of thing may like this instance 


. of this kind of thing very much indeed. 


Towards Relationship. By FLORIDA Scorr-MaAxwELL. London: John 
Lane, The Bodley Head. 1939. Pp. 253. 7s. 6d. net. | 


Books on popular psychology are difficult to write andy as а rule, singularly un- 
convincing to read because of their superficfality. But this book presente an honest 
and thoroughgoing attempt to understand and analyse the nature of the feelings and 
attitudes ЗЕ English women in their relationships to society, and in particular to their 
husbands and children. Its main thesis ıs that because the position of women in 
society has so greatly altered щ recent years, they are finding it hard to attain а 
satisfactory adjustment of these feeling relationships. This thesis is expreased with real 
psychological insight, m language which it is a pleasure to read, and without any 
technical psychological terminology or theory. In fact, the only difficulty it presents 
to the general readgr is the difficulty inherent in its subject, one which is of singular 
importance nowadays, partioularly to women. 


The End of Fear. By Dkwis Вловат. London: Faber and Faber, Ltd. 
1938. Pp. 85. 6s. net. ‘ 

This is a poet’s work, translated from the French with sympathy and understanding 
and with a delicate regard for language. No psychologist is likely to read it without 
being moved and intensely interested, but he is also likely to be the first to agree that 
it ıs not to be adequately appraised by psychology alone. The book tells, in a series of 
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dramatio and condensed conversations, how the author returns to his home after a 
long absence, and talks with his mother after the death of his father. The talks are a 
series of recollections of incidents which perhaps appeared to be slight and of temporary 
interest when they ocourred but which now seem to hold deep cance. The mother 
and the son have known fear, m and abiding disquiet. Now together they find 
what appears as the end of fear. How they find it must be left to the reader, who, 
however, should neglect neither the Preface by Philip, Mairet nor the Commentary 
by Neil Montgomery. 


An Autobiography. Ву В. Q. Сомллнамоор. Oxford University Press. 
1939. Pp. 139. 7s. 6d. net. 


This is certainly a book to read. Prof. Collingwood says “Тһе autobiography 
of a man whose business is рини, era be the story of his thought. I have written 
this book to tell what I think worth telling about the story of mine." So, there is not 
very much in it in the way of personal events and anecdotes, though what there 18, 18 
full of interest. But the story of the thinking, its development, ita clearly and emphatio- 
ally stated issues, its relation to international movements, is beautifully told, without 
a word too much and with an honesty which will command admiration even where 
it induces dissent. Psychologists, indeed, will find a few emphatic and disapproving 
statements here (especially on pages 93-5) which will seem to them to be unnecessarily 
exaggerated and misleading. lt appears to be indicated that psychology is all right so 
long as it sticks to a study of sensation, appetite and the emotions connected with 
them, or as long as it confines itself to psyohotherapy, but that outside of these fields 
it is merely silly. Here perhaps Prof. бо i is charging all psychologists with 
the errors of some, and even pushing the claims that he dislikes further than they 
were meant to go. But it does not matter. The book is not for agreement or disagreo- 
ment about detail, it is for appreciation of the whole, and especially for that part 
which has to do with the relations of the study of history and the study of philosophy. 
The final parts, dealing especially with recent e¥ents, the growth of Fascism, the 
Spanish struggle, the relation of both to English political ideas and practice, 1s ve 
honest and outspoken and of tremendous intesest. Yet now it seems ‘as if the book 
haa stopped before it ought to have done. There may be & sequel, for perhaps many 
of the ideas that here seem to be presented as near dead may come alive again and 
move the world. 


Knowledge and Character. By MAXWELL Garnerr. Cambridge University 
Press, 1939. Рр.*358. 188. пе. 


Like Dr Garnett’s earlier book, Education and World Citizenship, this work ів 
concerned with the aim of education. The author ig able to show that some of the 
suggestions he made earlier have been віпсе made in the Hadow and Spens reports. 
The chapter on the analysis of ability is excellent; much of the rest of the book suffers 
from its author’s lack of interest in experimental research in other fields of education. 
His theory of neurograms is simply aaa clearly explained. Our judgement of its value 
um а on our opinion of the explanatory value to psychology of speculative 
physiology. . 


Apparitions and Haunted Houses. By Ernest Bennet. London: Faber 
and Faber, Ltd. 1939. Pp. xix + 396. 125^ 6d. net. 


The Very Rev. the Dean of 86 Paul's, in his Ei salad Introduction to this book, 
says: “The study of Apparitions and Haunted Hotses which Sir Ernest Bennet has 
given us in this book is not designed to satisfy that craving for the marvellous which 
is, I suppose, innate in most of us, but rather to awaken scieftific curiosity.” Let 


wt 
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nobody suppose, however, that the book is dull or uninteresting, or that anybody who 
reads it, in moments when he is seized with a not wholly scientific curiosity, is likely 
to be bored. Most of it, after a brief preface and a reprint of a Broadcast made by the 
author in 1934, consists in сазе histories with brief comments. There are 101 instances 
of “Recognized or Identified Ap ions, of Unidentified or Doubtful Apparitions, 
of Apparitions of the Living, of Apparitions of Animals”, and three cases of Appari- 
tions of Inanimate Objects. „ 

The Summary and Conclusions are briefly and very clearly expressed. Sir Ernest 
Bennett is himself inclined to accept the view that the evidence must be interpreted 
as supporting the hypothesis that all apparitions are due to telepathic influence. He 
faces quite fairly the problems that this view raises with regard to apparitions of dead 
persons, and of animals alive or dead. But whether the evidence is accepted in this 
sense or not, most psychologists who try it will enjoy the reading of the book, and 
perhaps can be left to draw their own conclusions. 


Experiments in Telepathy. By Rent № лвсогллив. London: George Allen 
and Unwin, Ltd. 1939. Pp. viii + 250. 7s. 6d. net. 


M. Warcollier is a French chemical engineer, who for twenty-five years has been 
attempting experiments on telepathy, most of them connected with the transmission, 
without ordinary means of communication, of pictures and drawings, or of whatever 
mental processes seem to be involved in the reproduction of pictures and drawings. 
In this book he gives full account of his work, together with many illustrations. 
There is no attempt at elaborate statistical analysis. This is mainly heus the author 
is convinced that telepathy is p porum of two do сюн, one psychological and the 
other some unknown pras uence, and he devotes a great part of his discussion 
to an attempt to work out the = factor in detail in a qualitative manner. 
Whatever one may think of t of his interpretation of some of his case 
material, there is no doubt л attempt to disentangle some of the 

chological processes at work is of considerable general intereat. Broadly the view 
18 that S hat may be transmitted are,images, ideas, emotions, but not meanings nor 
‘thoughts’. Actually, the psychological equipment ‘of the author is not tremendo uly 
impressive, and his views require much and careful critical analysis. Still the bos 
is an honest and persistent attempt to introduce some orderly notions into a dis- 
orderly field, and to that extent it perhaps merits the appreciative Foreword written 
by Dr Gardner Murphy. 
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“Examining Musical Ability," By Мавтна Утров. (Illustrated 
at the piano.) 

12th Session: Ы 

Open Session for Disoussion. ^ 
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